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ADAMS»S JfEW ARITHMETIC. 

' I, , 

t 

IN WHICH THE 

PRINCIPLES OF OPERATING BY NUMBERS 

ARE 

ANAXiTTIOAXiXiT XSZPXiAINBD, 

AND 

STXTTBETIOALIiY APFUBDs 

THUS 

COMBINING THE ADVANTAGES 

* « 

TO BB DERITBD BOTH FROM 

THE INDUCTIYG AND SYNTHBTlC ^lODB 

OP INSTRUCTING: 

THE WHOLE 

MAI>E FAMOiIAR BY A GREAT VARIETY OF USEFUL ANJ> INTER- 
ESTING EXAMPLES, CALCULATED AT ONCE TO BNOAGB 
THS> PUPIL IN«THE STUDY, AND TO GIVE HIM A 
FULL KNOWLEDGE OF FIGURES IN THEIR 
APPLICATION TO AXL THE PRAC- 
TICAL PTJRPOSES OP 
LIFE. 
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There are two metliods of teaching, — ^tiie synthetic and the analytic. 

In the synthetic method, the pupil is first presented with a general 

view of the science he is studying, and afterwards with the particalars 

of which it consists. The analytic method reverses this order: the 

^ pupil is first presented with the jparticulars, from which he is led, by 

■^ certain natural and easy gradations, to those views which are more 

^ general and comprehensive. 

^]t^ The Scholar's Arithmetic, published in 1801, is synthetic. If that 
^ ^^ is AfauU of the work, it is a tault of the times in which it appeared. 
^ The analytic or inductive method of teaching, as now applied to ele- 
iff. mentary mstruction, is among the improvements of later years. Its 
^ introduction is. ascribed to Pestalozzi, a distinj^uished teacher in 
^^ Switzerland. It has .been applied to arithmetic, with great ingenuity, 
^ by Mr. Colburn, in our own country^ 

\ The analytic is un^estioiial)ly the best method of acquiring know 
fti ledge ; the synthetic is the best method of recapitulating, or reviewing 
.r\ it. In a treatise designed for school education, both methods are use- 
^ fyl. Such is the plan of the present undertaking, which the author, 
occupied as he is with other objects and pursuits, would willingly have 
forborne, but that, the demand for the Scholar's Arithmetic still con- 
tinuing, an obligation, incurred by lon^-continued and extended pa- 
tronage, did not allow him to decline the labour of a revisal, which 
should adapt it to the present more enlightened views of teaching this 
science In our schools. In doing this, however, It has been necessary 
to make it a new work. 

In the execution of this design, an analysis of each rule is first given, 
eontaining a famiUar explanation of its various principles ; aifler which' 
follows Q. synthesis of these principles, with questions in form of a sup- 
plements Nothing is taught dogmatically ; no technical term is used 
till it has first been defined, nor any principle inculcated without a pre- 
vious developement of its truth ; and the pupil is made to imderstand 
the reason of each process as he proceeds. 

^ The examples under each rule are mostly of a^ractical nature, be- 
ginning with those that are very easy, and gradually advancing to 
those more difficult, till one is introduced containing mrger numbers, 
and which is not easily solved in the mind ', then, in a plain, familiar 
manner, the pupil is shown how the solution may be faciUtated by 
figures. In this way he is made to see «t once their use and their ap- 

At the close of the fundamental rules^ it has been thought advisable 

to collect into one clear view the distinguishing properties of those 

.rules, and to give a number of examples involvfai^ one or more of them. 

These exercises will prepare the pupil more rea£ly to understand the 
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A urn/, miiy^ or one, is represented by this chiaLracter, 

TVDO 

Three 

Four , 

Fwe 

Six 

Seven " ' . 

.Eight •••••• 

Nme . . » . . . • • 

Ten has no appropriate character to represent it ; but is 
considered as forming a unit of a second or higher 
order, coiksisting of tens^ represented by the same 
character (I) as a unit of the first or lower order, 
but is written in the second place from the right 
hand, that is, on the left hand side of units ; and 
as^ in this case, there are no units to be written 
with it, we write, in the place of units, a cipher, (0,) 
which of itself signifies nothing ; thus, Ten 

One ten and one unit are called 

One ten and two units are called 

One ten and three units are called- . 

One ten and four units are called 

One ten and five units are called 

One ten and six units are called 

One ten and seven units are called 

One ten and eight units are called 

One ten and nine units are called .- 

Two tens are called 



1. 
2. 
3. 

4. 
5. 
6. 
7. 
8. 
9. 



Three tens are csdled 
Four tens are called 
Five tens are called 
* Six tens are called 
Seven tens are csdled 
Eight tens are called 
Nine tens are called 



10. 
11. 
12. 



Eleven 
Twelve 

Thirteen 13. 

Fourteen 14. 

Fifteen 15 

Sixteen 16. 

Seventeen 17. 

Eighteen 18. 

Nineteen 19. 

Twenty 20. 

Thirty 30^ 

Forty 40. 

Fifty 50. 

S^y 60. 

Seventy. 70. 

Eighty 80* 

Ninety 90i 



Ten tens are called a hundred^ which forms a unit of a 
still higher order, consisting of Aundfreeb, represented 
by the same character (1) as a unit of each of the 
foregoing orders, but is Written one place further^ 
toward the lefthand, that is, on thUrkfl hand side 
of tens; thus, . . , . . One hundred 10(K 

One hundred,: one ten, and one unit, are called . 

One htmdred and eleven III. 
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IT 2. There are'three hundred sixty-fire days m ft yetr. 
In'^is number are contained all the orders now described, 
viz. units, tens, and hundreds. Let it be recollected, tmit$ 
occupy the first place on the right hand ; tenSj the second 
place from &e right hand; hundreds^ the third place. This 
number may now be decomposed^ that is, separated into parts, 
exhibiting each order by itself, as follows : — ^The highest 
order, or hundreds, are threCy represented by this character^ 
3; but, that.it may be made to occupy the third place, count- 
ing from the right hand, it must be followed by two ciphers^ 
thus, 300, (three hundred.^ The next lower order, or tens, 
are six, (six tens are sixty,) represented by this character, 6 ; 
but, that it may occupy the second place, which is the place 
of tens, it must be followed by one cipher, thus, 60, (sixty.) 
The' lowest order, or units^ are fivej represented by a single 
character, thus, 6, (five.) 

We may now combine all these parts together, first tmting( 
down the five units for the right hand figure, thus, 5 ; then 
the six tens (60) on the left hand of the units, thus, 65 ; 'dieA 
the three hundreds (300) on the leift hand of the six tens, 
thus, 365, which number, so written, may be read three 
hundred, six tens, and five units ; or, as is more usual, three 
hundred and sixty-five. 

IT 3, Hence it appears, that figures hone a different value 
according to the place theif occupy^ countingfrom the right hand 
towards the left, 

WEhD 
Take for example the number 3 '3 3, made by the stoie 
figure three times repeated. The 3 on the right hand^ or in 
the first place, signifies 3 units ; the same figure, in the ^eeonel 
place, signifies 3 tens^ or thirty ; its value is now increased 
ten times. Again, the same figure, in the third place, signi^ 
fies neither 3 vmts^ nor 3 tensy but 3 hundreds^ yrMch\s ten 
times the value of the same figure in the place immediately 
preceding, that is, in the place of tens ; and this is a funda- 
mental law in notation, that a removal of one place towards 

the left. increases the value of a figure ten times. 

• 

Ten hundred make a^ thousand^ or a unit of the fourth 
order. Then follow ten$ and hundredis of thousands, in the 
same manner as tens and hundreds of units. To thouisaoidif 
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succeed miUionsy btUions, &c., to each of which, as to units 
and to thousands^ are appropriated three places,* as exhi-* 
bited in the following examples : 

.2 • ^ 

?3 d « 3 S 

C O fl a "B 

5. "C ns a ^cs jS 

O^ H PQ S H t> 




Example 1st. 

Example 2d. 3, 1 7 4, 6 9 2, 8 3 7, 4 6 3, 5 1 2^ 



•n o a -C o g -C o § .2 o g .g o § .g o 
S-g-g &,«:§ S.fe.2 2S;2 «Sp g,S3 

«oov»ooH ^©PQ eooJ^ oioH »moh-^ 

To facilitate the reading of large numbers, it is frequently 
practised to point them off into periods of three figtires each, 
as in the 2d example. The names and the order of the pe- 
riods being known, this division enables us to read num- 
bers consisting of many figures as easily as we can read 
three figures only. Thus, the above examples are read 3 
(three) Quadrillions, 174 (one hundred seventy-four) Tril- 
lions, 592 (five hundred ninety-two) Billions, 837 (eight 
hundred thirty-seven) Millions, 463 (four hundred sixty- 
three) Thousands, 512 (five hundred and twelve^) 

After the same manner are read the numbers contained in 
the following 

* This is according to the Frtn^ method of counting. The EneUth, aAer 
hundreds of miltions, mslead of proceedmg to billions, reckon thousamb, tens and 
hundreds of thousands of ipUUons, appropriating tix places, instead of three, ti» 
jniliioos, billions^ dec. 
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NUMERATION TABLE. 

jA Those words at the head of the 

g table are applicable to any sum or 

g g ^ number, and must be committed per- 

•J . ^ 'fl > fectly to memory, so as to be readily 

§ H S applied on any occasion. 

.2 «« ^ 






•XJ en 

1° I Sols . 

|sils||s| 

WEHS«HH«Ht> Of these characters, 1, 2, 3, 4, 5, 

7 6, 7, 8, 9, 0, the nine first are some- 

..**•• 8 6 times called significant figures, or 

. ... . .^4 3 2 digits, in distinction from the lasty 

. , p , 7 5 4 which, of itself, is of no value, yet, 

. . .86200 placed at the right hand of another 

. .900371 figure, it increases the value of 

. 5 8 6 that figure in the same tenfold pro- 

1 03 02070 portion as if it had been followed by 

80610' 5409 any one of the significant figures. 

Note. Should the pupil find any difficulty in reading the 
following numbers, let him first transcribe them, and point 
them ofi* into periods. % 

5768 62831209 286297314013 

34120 175264013 5203845761204 

701602 3456720834 13478120673019 

6|5;3^285 25037026531 ,^4m68(\1^34^2.6 

The expressing of numbers, (as now shown,) by figures, 
is called NotcUion, The reading of any number set down in 
figures, is called Numeration. 

After being able to read correctly all the numbers in the 
foregoing table, the pupil may proceed to express the fol-: 
lowing numbers by figures : 

1. Seventy-six. 

2. Eight hundred and seven. 

3. Twelve hundred, (that is, one thousand and two hun- 
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% 3,4 



to. Cm? 1 vimin-x aiiiiiuiia. «k koaifa** AoQSMd, one 









:^^ >o\T».^"^ x:. ? 



«^.k X >»».W5^ s,-^% *?i«.^>^ ^•.•■v-.^ -jxxt i*f ^5S xnr TtiT 

i^v «^ vj^ ^ v^ vxr^ >s..^^ t;?s;f ^^tf |!taik 5 doilus ; 

- < '•►--^ v»*^-v < >^^«^ ^pr u«r ircsc ^sif 0v^ S dollars, 
■^ ^v*w*» V ,^<v ^ ^<^3«j^^>v «K MCi^^ ^Aer 1» give 
<" ^ ^« V -^ >•<*«>;> ^*«t;4o< .itv^ ^< .jrot ^iK* yiL tfcc cows ? 

^ ^ ^^^^ ^^ ^ I MMji "mi^— r frr f r^^: 
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ADDITIOir or StMPJUB NUMBERS. 



IS 



8. A man had 3 calves worth 2 dollars each,' 4 calves 
"woith 3 dollars each, and T calves worth 6 dollars each ; 
how Inaay calves had he ? < 

9. A man sold a cow for 16 dollars, some com for 20 dol- 
lars, wheat for 25 dollars, and hatter for 5 dollars ; how 
many dollars must he receive ? 

The putting together two or more numhers, (as in the 
foregoing examples,) sa as to make one whole number^ is 
called Addition^ and the whole number is called the iswnj or 
amom^ 

10. One man owes mb'5 dollars, another owes me 6 
dollars, another 8 dollars, another 14 dollars, and another 3 
dollars ; what is the ^amount due to me ? 

11. What is the amount of 4, 3, 7, 2, 8,' and 9 dollars ? 

12. In a certain school 9 study grammar, 15 study arith- 
metic, 20 attend to writing, and 12 study geography; what 
is fl^e whole nmnber of scholars ? 

Signs. A cros^ -|-, one line hori^ontaLand the other per- 
pendicular, is the sign of addition. It shdws that numbers, 
with this sign between them, are -to be added together. It 
is sometimes read plus, which is a Lati^i word signifying'' 
mare* 

Two parallel, horizontal lines, =,, are the sign of equality. 
It signifies that the number before it is equal to the number 
^fter it. Thus, 5 -j- 3 = 8 is read 5 and 3 are 8; or, 5plus 
(that is, more) 3 is equal to 8. 

In this manner let &e pupil be instructed to'icommit the 
following 
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2- 


rO= 2 


3H 


f-o= d 


4- 


h0= 4 


8.H 


2- 


-1= 3 


3- 


-1= 4 


4- 


-1= 6 


5- 


2- 


-2= 4 


3- 


p2 = *6 


4- 


^2— 6 


6- 


2- 


-3= 6 


3- 


-3= 6 


4- 


-3= 7 


5- 


2- 


-4= e 


3- 


-4= 7 


4- 


-4= 8 


6- 


2- 


-6= t 


3- 


-•5= 8 


4- 


-6= 9 


6- 


2-3 


-6= 3 


3- 


-6=^ 9 


4- 


-6 = 10 


5- 


2 + 7= a 


3- 


-7 = 10 


4- 


-7=11 


6- 


a+8 = io 


3- 


-8=11 


4- 


-8=12 


6- 


2^ 


h9 = ll 


3-J 


-9 = 12 


4- 


-9 = 13 


6- 





1 

2 
3 
4 
5 
6 
7 
8 
9 



5 
6 
7 
8 
9 

10' 
11 
12 
13 
14 



B 



f 



I • 



14 



« * 
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e 

6 
6 

6 
6 
6 
6 
6 
6 
6 



1-0= 6 


7-j 


(-0= 7 


'8H 


-0= 8 


9^ 


f-1— 7 


7- 


-1= 8 


8- 


[-1— 9 


9- 


1-2— 8 


7- 


-2= .9 


8- 


-2 = 10 


9- 


-3= 9 


7- 


-3= 10 


8- 


-3 = 11 


9- 


-4=10 


7- 


-•4 = 11 


8- 


^-4 — 12 


9- 


-5=11 


7- 


-5=12 


8- 


-5 = 13 


9- 


-6 = 12 


7- 


^6 — 13 


8- 


-6 = 14 


9- 


- 7 = 13 


7- 


h7— 14 


8- 


-7 = 15 


9- 


1-8 — 14 


7- 


[-8—15 


8- 


[-8 — 16. 


9- 


-9 = 15 


7- 


-9 = lis 


8- 


h9 — 17 


9- 





I 

2 
3 

4 
5 

6 

7 
8 
9 



10 
11 
12 
13 
14 
16 
16 
17 
18 



6 
8 
4 
6 
2 
7 
3 
9 
1 
1 
8 



9 

7: 

3 
4 

1 

2 
3 
2 
9 
2 



6 — 2-- 



how many ? 
how many ? 
2 =: how many ? 
5.z= how many? 

4 -|- 6 = how many ? 
4" 8.= how many ? 
9 -(- 5 =: how many ? 

6 -f- 4 -^ 6 = how many ? 

5 -|- 7 -j- 8 = how many ? 

3-j-i-j-5-|-fi = how many ? 

0-1-24-44-5 = how many ? 

3 = how many ? 



3 

•04-24-4 
54-04-8 



IF 6. When the nnmh^rs to be added- are 9ma^, the liddi- 
tion is readily performed iu the minrf; but it will fre^ently 
be more convenient, and evtn necessary, to write the num- 
bers down before adding them, 

13. Harry had 43 cents, his father gave him 25 cents 
more ; how many cents had he then ? 

One of these numbers contains 4 tens ani 3 units. The 
otl)/er iiumber contains 2 tens and 5 units. To unite these 
two numbers together into one, write then down one 
under the other, placing the wmJtB of one number diredtly 
under umis of the other, and the t^ of one nujpber directly 
under lens of the other, thus : 

43 ctnls. Having written the numbers in this 'man* 

25 c&nXi. ner, draw a line underneath. 
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43 emto. ^^ then l^^gin at^tbe right hand, and^add 

25 een/t. ^® ^ ^^^^^ ^'^ ^^ lower nuinber to the 3 

* units of the upper, number, making 8 unitSy 

8 which we set down in unit's place. 

We then proceed to the next column, and 

43 cents, add the 2 tens of the lower number to the 

25 cenU. 4 tens of the upper number, making 6 tens, 

~ or 60, which we set down in ten's place, 

Afis. 68 cents, and the work is done. 

It now appears that Harry's whole number of cents is 6 
tens and 8 units, or 68 cents ; that is, 43 -{- 25 = 68. 

14. A farmer bought a chaise for 210 dollars, a *orse for 
70 dollars, and a saddle for 9 dollars ; what was the whol^ 
iamount.^ - « 

. Write the numbers as before directed, with units under 
units, tens under tens, &c. 

oranATioN. 

CfutUCj 210 dollars. Add as before. The units will 

Horse^ 70 dollars. be 9, the tens 8, and the hundreds 
Saddle, 9 dollars, 2 ; that is, 210 -f- 70 + 9 = 289. 

Aamoefy 289 doUarSi 

After the same manner are performed the fpllowing ex- 
amples : 

15. A man had 15 sheep in one pasture, 20 in another- 
pasture, and 143 in another ; how many sheep had he in 
the three pastures ? 16 -f- 20 -|- 143 iz: how many ? 

16. A man has three farms, one containing 500 acres, 
another 213 acres, and another 76 acres ; how many acr^s 
in the three farms ? 600 + 213 -j- 76 ^= how many ? 

17. Bought a farm^ for 2316 dollars, and afterwards stild 
it so as to gain 650 dollars ; what did I ^ell the farm for ? 
2316-1- 550 = how many ? 

Hitherto the amount of any one column, when added up, 
has not exceeded 9 ; consequently has been expressed by a 
single figure. But it will frequently happen that the amount 
of a single column will exceed 9, requiring two or more figures 
to express it 

18. There are three bags of money. The first contains 
.^6i dollars, the second, 653 dollars, the third, 524 dollars, 

what is the amount conned in all the bags ? 
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16 ADDltlbK 6V diMPLE NUMBUftS. %i^ 

P^n^^^fvra * WTiting down the numbers as^ . ' 

J?' f lo already directed, we begin with the 
Sucndbag, 663 ^^^xi hand, or unit column, and 
Ihvrd bag, J24 ^^ ^^ ^^^^^^^^^ ^ ^^ 13^ ^^^ is^ 

AmovmJt 2053 ^ ^^^^ ^^ ^ ^^* Setting 'down 

the 3 units, or right hand figure, 
in unit's place, directly under the column, we reserve the 

1 ten, or left hand figure, to be added with the other 
tens, in the next column, saying, 1, which we reserved, to 2 / 
makes 3, and 5 are 6, and 7 are 15, which is 5 units of its | 
own 6rder, and 1 unit of the next higher order, that is, 5 tern 
and 1 hundred. Setting down the 5 tens, or right hand figure, 
directly under the column of tens, we reserve the left hand • 
figure, or 1 hundred, to be added in the column of hun- 
dreds, saying, 1 to 5 is 6, and 6 are 12, and S are 20, which 
being the last column, we set down the whole number, 
writing the 0, or right handHgure, directly under the column^ . 
and -carrying forward the 2, or left hand figure, to the next 
place, or place of thousands. Wherefore, we find the whole 
amount of money contained in the three bags to be 205$ 
dollars,-^the answer. 

Proof. We may reverse the order, and, beginning at the 
top, add the figures downward. If the two results are alike^ 
the work is supposed to be right. 

From the examples and illustrations now given, we de* 
rive the foUowing 

, RULE. 

• 

I. Write the numbers to be added, one under another^ 
placing units under units, tens under tens, &c., and draw a 
line underneath. 

II. Begin at the right hand or unit cplumn, and add to- 
gether all the figures contained in that column : if the 
amoiint does not exceed 9,9vvrite it under the column; but 
if the amount exceed 9, so that it shall require two or more 
figves to express it, write down the unit figure only under 
the column ; the figure or figures to the left hand of units, 
being tens^ are so many units of the next higher order, 
which, being reserved, must be carried forward, and added 
to the first figure in the next column. 

in. Add each succeeding column in the same mann<er^ aflid 
set down the whole amount at the last column 



T 6. ADDITION or SIMPUC HVHUJlRf. 17 

^ IbXAMPIiSS FOR PRACTICS. 

» 

19. A man botight four loads of hay; one load weighed 
* 1817 pounds, another weighed 1950 pounds, another il56 

pounjds, and another 2210 pounds; what was the amount 
of hay purchased ? 

20. A person owes A 100 dollars, B 2160 dollars, C 786 
dollars J) 92 dollars ; what is the amount of his debts ? 

21. A farmer raised in one year 1200 bushels of wheat, 
850 bushels of Indian com, 1000 bushels of oats, 1086 bush- 
els of barley, and 74 bushels of pease ; what was the whole 
amount? Ans. 4S10. 

22. St Paul's Cathedral, in London, cost 800,000 pounds 
sterling ; the Royal Exchange 80,000 pounds : the Mansion- 
House 40,000 pounds ; Black Friars Bridge 152,840 pounds ; 
Westminster Bridge 389,000 pounds, and the Monument 
13,000 pounds ; what is the amount of these sums ? 

Ans. 1,474,840 pounds. 

23. At the census in 1820, the number of inhabitants in 
the New England States was as fallows : — ^Maine, 298,335 ; 
New Hampshire, 244,161 ; Vermont, 235,764; Massachu- 
setts, 253,287 ; Rhode Island, 83,059 ; Connecticut, 275,248 ; 
what was the whole number of inhabitants, at that time, in 
those States? Ans. 1,389,854. 

24. From the creation tD the departure of Uie Israelites 
from Egypt was 2513 years ; to ^e siege of Troy, 307 years 
more ; to the building of Solomon's Temple, 180 years ; to 
the building of Rome, 251 years ; to the expulsion of the 
kings from Rome, 244 years ; to the destruction of Carthage, 
363 years ; to the death of Julius Ciesar, 102 years ; to the 
Christian era, 44 years ; required the time from the Crea- 
tion to the Christian era. Ans. 4004 years. 

25. 26. 

2 863705421061 4367583021463 

ai07429 3 15638 1762349713620 

6253034792 6081275306 217 

247135 5652 174630128 

86 7 3 8708263 472013 

.-.iv/-:- V -'/v^-7? ^ 
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27. 28. 

596420763 1023 9 028(764682 135 

28 12 3456 72948 283496 7326 708 

60670 4 2087094 9306342167321 

3162836906718 2365478024369 

76 042 86 53789 2 80506 7080900 



29. What is the amount of 46723, 6742, and 986 dollars ? 

30. A man has three orchards ; in the first there are 140 
trees that bear apples, and 64 trees that bear peaches ; in 
the secoQd, 234 trees bear apples, and 73 bear cherries ; in 
the third, 47 trees bear plums, 36 bear pears, and 25 bear 
cherries ; how many trees in all the orchards ? 



TO NUMERATION AND ADDITION. 
QUESTIONS. 

1. What is a single or individual thing called? 2. What 
is notation ? 3. What are the methods of notation now in 
use ? 4. How many are the Arabic characters or figures ? 
5. What is numeration ? 6. What is a fundamental law in 

notation ? 7. What is addition ? 8. What is the rule 
for addition? 9. What is the result, or number sought, 

called? 10. What is the sign of addition? 11. of 

equality ? 12. How is addition proved ? 

EXERCISBS. 

1. Washington was bom in the year of our Lord 1732 ; 
he was 67 years old when he died ; in what year of oui 
Lord did he die ? 

2. The invasion of Greece by Xerxes took place 48I years 
before Christ ; how long ago is that this current year 1827 ? 

3. There are two numbers, the less number is 8671, the 
difference between the numbers is ^7 ; what is the greater 
number. 
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4. A man borrowed a sum of money, and paid in part 
684 dollars ; the sum left unpaid was 876^ dollars ; what was 
the sum borrowed ? 

5. There are four numbers, the first 317, the second 812, 
the third 1350, and the fourth as much as the other three ; 
what is the sum of them all ? 

6. A gentleman left his daughter 16 thousand, 16 hun- 
dred and 16 dollars; he left his son 1800 more than his 
daughter ; what was his son's portion, and what was the 
amount of the whole estate ^ a ^ Son's portion, 19,416. 

^^' I Whole estate, 37,032. 

7. A man, at his death, left his estate to his four children, 
who, after paying debts to the amount of 1476 dollars, 
received 4768 dollars each; how much was the whole 
estate? Am. 20548. 

8. A man bought four hogs, each weighing 375 pounds ; 
how much did they all weigh ? Ans, 1500. 

9. The fore quarters of an ox weigh one hundred and 
eight pounds each, the hind quarters weigh one hundred 
and twenty-four pounds each, the hide seventy-six pounds, 
and the tallow sixty pounds; what is the whole weight of 
the ox ? , _ Ans, 600. 

10. A man, being asked his age, said he was thirty-four 
years old when his eldest son was born, who was then fif- 
teen years of age ; what was the age of the father ? 

11. A man sold two cows for sixteen dollars each, twen- 
ty bushels of com for twelve dollars, and one hundred 
pounds of tallow for eight dollars ; what was his due ? 



SUBTRACTION 

OF SIMPLE NUMBERS. 

ITO. 1. Charles, having 18 cents, bought a book, for which 
be gave 6 cents ; how many cents had he left ? 

2. John had 12 apples; he gave 5 of them to his brother;^ 
how many had he left ? 

3. Peter played at marbles ; he had 23 when he began, 
but when he had done he had only 12; how many did he 
lose? 
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4. A man bought a cow for 17 dollars, and sold her again 
for 22 dollars ; how many dollars did he gain ? 

5. Charles is 9 years old, and Andrew is 13 ; what ia the 
difference in their ages ? 

6. A man borrowed 50 dollars, and paid all but 18; how 
many dollars did he pay? that is, take 18 from 50, and 
how many would there be left ? 

7. John bought a book and slate for 33 cents ; he gave 61 
cents for the book ; what did the slate cost him ? 

8. Peter bought a waggon for 36 cents, and sold it for 45 
cents ; how many cents did he gain by the bargain ? 

9. Peter sold a waggon for 45 cents, which was 9 cents 
more than he gave for it ; how many cents did he give for 
the waggon ? 

10. A boy, being asked' how old he was, said that he was 
25 years younger than his father, whose age was 33 years ; 
how old was the boy ? 

The taking of a less number from a greater (as in the 
foregoing examples) is called Suf^tracHon. The greater 
number is called the minuend^ the less number the subtror 
kendj and what is left after subtraction is called the differ^ 
enccj or remainder. 

11. If the minuend be 8, and the subtrahend 3, what is 
the difference or remainder ? Ana, 5. 

12. If the subtrahend be 4, and the minuend 16, what is 
the remainder ? 

13. Samuel bought a book for 20 cents ; he paid down 12 
cents ; how many cents more must he pay ? / 

Sign. A short horizontal line, — , is the sign of subtrac- 
tion. It is usually read mtm», which is a Latin word signi- 
fying less. It shows that the number after it is to be taken 
from the number before it Thus, 8 — 3 = 5, is read 8 mi- 
nus or less 3 is equal to 5 ; or, 3 from 8 leaves 5. The 
latter expression is to be used by the pupil in committing 
the following 
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SUBTRACTION TABLE. 



2 

3. 
4 
5 
6 

?■ 
8 
9 
10 



2 
2 
2 
2 
2 
2 
2 
2 
2 




1 
2 
3 

4 
5 
6 

7 
8 



3- 
4- 
6- 

7 

8 

9 

12 

13 



-3 = 
-3 = 
-3 = 

— 3 

— 6 

— 4 

— 3 

— 4( 




1 
2 



6 

7 
8- 
9 
10 



3 
3 
8 
3 
3 



4 
5 
6 

7 
Si 
9 
10 



4 
4 
-4 
4 
4 
4 
4 




: how many ? 
how many ? 
; how many ? 
; how many ? 
: how many ? 



18 
28 
22 
33 
41 



7 i= how many ? 

• 7=ihow many ? 

• 13 = how many ? 

• 15 = how many f 



IT 7* When the numbers are smaUj as in the foregoing 
examples, the taking of a less number from a greater is rea-> 
^y done in the mnd; but When the numbers are largt^ 
the operation is most easily performed part at a time, and 
therefore it is necessary to wriie the numbers down before 
performing the operation. 

14. A farmer, having a flock of 237 sheep, lost 114 of 
them by disease ; how many had he left ?! 

Here we have 4 units to be taken from 7 units, 1 ten tc: 
be taken from 3 tens, and 1 hundred to be taken from 2 
hundreds. It will therefore be most convenient to write the 
less number under the greater, observing, as in addition, to 
place units under units, tens under tens, &c. thus : 

We now begin with the 



OPERATION. 
From 237 the mimiendj 
Take 114 tJie mbtrahendy 

123 the remainder. 



units, saying, 4 (uiiits) from 
7) (units,) and there remain 3, 
(units,) which we set down 
directly under the column in 
unit's place.^ Then, proceed 
.'Bg to the next column, we say, 1 (ten^ from 3, (tens,) and 
Jiere remain 2, (tens,) which we set down in ten^s places 
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Proceeding to the aext boluiiM^ we flay, 1 (hundred) from 2, 
(handredSy) and there remains 1, (hundred,) which we set 
dovm in hundretPs place, and the work is done. It now ap- 
'pears, that the number of sheep left was 123; thatis^ 
237—114 = 123. 

• 

After th6. same manner itre perfonned the following ex- 
amples : 

15t There are two farms; one is valued at 3750, and the 
other at 1500 dollars ; what is the difference in the. value 
of the two farms ? 

16. A man's property is worth 8560 dollars, but he has 
debts to the amount of 3500 dollars ; what will remain after 
paying his debts? 

17. James, having 15 cents, bought a pen-knife, for which 
he gave 7 cents ; how many cents bad be left ? 

OPERATION. 

15 cents,. AtlifBculty presents itself here; for we 

7 ceiUii cannot take 7 from 5 ; but we can t&ke- 7 

"— ' . ^ from 15, and there will remain 8. 

8 ceniB left. 

18. A man bought a horse for 85 dollars, and a cow for 
27 dollars; what did the horse cost ham mora tb^ the 
cow? 

OPEltATl(X<l. ^0 8<nie difficulty meets us here as In 

HoTse^ 8ft the last example ; we cannot take 7 from 
Cbt9, . 27 5^ but in the last example the larger num- 
Tv^ "cQ ^^^ consisted of 1 ten and 6 units, which 

Difference^ 58 -toge&er make 15; we .therefore took 7 
from 15. Here we have 8 tens and 5 units. We can now, 
in the mind, suppose 1 ten taken from the 8 tens, which 
wauld leave 7 tens, and this 1 ten we can suppose joined ta 
the 5 units, making 15. We can now take 7 from 15, as be- 
fore, and there will remain 8, which we set dowA. The 
taking of 1 ten out of 8 tens, and joining it with the 5 units, 
15 called borrowing ten. Proceeding to the next higher or- 
der, or tens, we must consider the upper figure, 8, from 
whuh we borrowed, 1 less, calling it 7 ; then, taking 2 (tens) 
£nmii. 7,(tens,) thepe will remain 5,.(tens,) which we set down^ 
making the diffiecenee 58^ dollars. Or, instead of making 
die wpper figure 1 kst, caJling it 7, we may make the lower 
figinre <mc inor«^ calling it 3, ^nd the result will be the, saxjtie ; 
fer ft from 8 leaves 5, the same as 2 from 7. 



'\ 



1 

■ J 



% e 



^ T, 6. 8t7BTBACTK»^. OF SIBVIdB mUUIII. « 9$ 

• 19. A man borrowed 713 ddilani) and paid 471 dollars; 
how .many dollars did he then owe? 713 — 471 = how 
many? iln^« 242 dollars. 

20. 1612 — 465 = how many ? Ans, 1147. 

21. 43751 — 6782 ==: how many,? An». 36969. , 

% 8. The pupil will i^adily perceive) (hat vttbtnctioii Sb 
' the recer^e of addition. 

^^} A man bought 40 sbeei)^ and sold 18 of tiMtn ; how 
many had he left ? 40 — 18 = haw many ? Am. 22 6heq>. 

23. A man lold 19 sheep, and had 22 left; how many had 
he at £rst i 18 + 22 = how many ? Am. 40. 

'24. A man bought a. horse for 75 dollars^ and a cow ibr 
li dollanty what was the difference c^ the costs ? 
75 — 16 r= how many ? Revewed, W -j- 16 = how many? 

25. 1 14-^ 103 = how many ? R^yersed^ 1 1 -f 103 =: h6w 
many? 

26. 143 --^76 =r how many? Revetted, 67 + 76 = bow 
many? 

Hence, subtraction may be proved by cufdtHon, as in the 
' foregoing examples, ai{d addition by wbiractum. 

To prove subtracHon^ we maf add the remainder to the * 
tvbtrahendy and, if the Woik is rght^ Hheamowd will be equal 
to the minuend. 

To prove additum^ we may svibtracty successively, from 
the Bjnoont, Ihe »^era2 numbers which were added to pro- 
dace it, ^nd, if the work is right, ihete mil be no <fe- 
mamdeir. Thus 7 + 8 + 6 = El; J)roo/, 21 — 6 = 16, and 
16 — 8 = 7,and7 — 7 = 0. / 

From the remarfcs and illustrations now gfl^n, We deduce 
the following 

« I. Write down the numbers, the less under the greater, 
pltieing units under units, tens tmdertttis, &c. amd draw a 
line under them. 

11. Begmning Ti^th trtitts, take successively eacA figiirfe in 
the Unoer riumber from the figure oeer it, tod write the re- 
mainder directly belo^. 

TIL When the figure in the lower Bumbor ^^eeA Ifce 
figure over it, suppose 10 to be added to the upper fij^ure ; 
but in ^s casi* we riitist add 1 io^e lower figure in tike 
next column, ie/i^c subtraetlng. this is called h&rmBikig ^0. 
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^" • '• . ♦ ', ' 

EXAUPXiES FOB. PRACTICE. 

27. If a &nn and the buildings on it be valued at lOOOOj^ 
and llie buildings alone be valued at 4567 dollars, what \» 
the value of the land ^ 

28. The ^pulation of *^ew England, at the census in 
1800, was 1,232,454 ; in 1820 it WiCs 1,659,854 ; what waa 
the increase in 20 years ? 

29. What b the difference between 7,648,203 'and 
928,671? 

30. How much must you add to 358,6l2 to make 
1,487,946? . * . 

31. A man bought an estate for 13,682 dollars, ^d sold it 
again for 15,293 dollars; did he gain or lose by it Aoid how 
much ? * 

32. From 364,710,825,192 take 27,940,386,574. 
83. From 831,025,403,27C take 651,308,604,782. 

v^ 84. From 127,368,047,216,843 take 978,654^27,352. 



TO SUB1RACT10N. 

qXTESTIONS. 

'1. What is au&(ractto»? 2 What is the greater number 
called ? 3. — the /est nunber ?- 4. YHiat is t8e remdt 
or answer called? 5. What is the sign of subtraction? 
^ What is the rtde ? 7. What is understood by borrowing 
ten ? 8. Of what is subtraction the reverse ? 9. How is 
subtraction firoved ? 10. How is addition proved by sub- 
tr^tion ? * • 

exercise!. 

l.'How long from the discovery of America by Colum- 
bus, in 1492, to the commencement of the Revolutionary 
war in 1775, which gained our Independence ? 

2. Supposing a man to have been bom in the year 1'7[73,. 
how uld was he in 1827 ? # 

3. Supposing a mian to have been 80 years old in the year 
1826, in what year was he bom ? 

4. There avt two numbers, whose difference is 8764 ; th< 
greater number is 15687 ; I demand the less ? 
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5. What number is tb»t Mrhich^ ttkeh from 37d49 leayei 

.6. TVTiat number is that to whic^h if you add 789, it wil) 
become, 6350 ? 

7. In New Torkjj by the census of 1620, there were 
123,706 inhabitants; in Boston, 43,940 ; how many more 
inhabitants were then in New York than in Boston? 

8. A man, possessing an estate of twdve thousand dollars, 
gave two thousand five hundred dollars to each of his two 
daughters, and the remainder to his son ; what was his son's 
«htre? 

9. From seventeen million take fifly-six thousand,, and 
what will remain ? 

10. What number, together with these three, viz. 1301, 
2561, and 3120, will make ten thousand? 

11. A man bought a horse for one hundred and fourteen 
^ dollars, and a chaise for one hundred and eighty-seven dol*- 

lars ; how much more did he give for the chaise than for 
the horse ? 

12. A man borrows 7 ten dollar bills and 3 one dollar 
bills, and pays at one time 4 (en dollar bills and 5 one dol- 
lar bills; how many ten dollar bills and one dollar bills 
must he afterwards pay to cancel the debt ? 

lAns. 2 ten doll, bills and 8 one doll. 

13. The greater of two numbers is 24,1knd the less is 16; 
what is their difference ? 

14. The greater of two numbers is 24, and their differ- 
fpce 8 ; what is the less number ? 

15. The sum of two numbers is 40, the less is 16 ; what 
b the greater ? 

16. A tree, 68 feet high, was broken off by the wind; the 
top part, which fell, was 49 feet long; how high was the 

, «tump which was left ? , 

17. Oup-^jjjJlpiL ancestors landed at Plymouth, Massachu- 
setts, in 1620 ; how many years since ? 

18. A man , carried his produce to market ; he sold his 
pp^l^ for 45 dollars, his cheese fo^, 38 dollars, and his butter 
for ?9 dollars ; he received, in pay, salt to die value of 17 
dollar, 10 dollars worth of sugar, 5 dollars worth of mo- 
la^es, 9^ t^e rest iu Eu»iey;.how fxmeh money did be 
jreceive? Ans. SOdoIlami 

19. A boy bought a sled for 28 cents, and gave 14 eent» 

C 



S6 MULTIPLICATION OF SIMPLE KUMBSRS. IT 8. 9, 

to have it xepaired; ha sold it. fpr 40 cents ; did he gain or 
lose by the bargain ? and hotr much ? 
. 20. One man travels 67 miles in a day, another man fol- 
lows at the rate of 42 miles a day ; if they both stsirt from 
the same place at the same time, how far will they be apart 

at the close of the first day ? of the second ? of 

the third? of the fourth? 

21. One man starts from Boston Monday morning, and ' 
travels at the rate of 40 miles a day ; apoth^r 'starts from the 
same place Tuesday morning, and follows on at the rate of 
70 miles a! day ; how far are they apirt Tuesday night ? 

Ans. 10 miles. 

22. A man, owing 379 dollars, paid at one time 47 dol- 
lars, at another time 84 dollars, at another time 23 dollars, 
and at another time 143 dollars ; how much did he then 
owe ? I ^^ Q2 dollars. 

23. A man has j)roperty to the amount of 34764 dollars, . 
but there are demands against him to the amount of 14297 
dollars ; how many dollars will be lell after the payment of 
his debts ? 

24. Four men bought a lot of land for 482 dollars ; the 
first man paid 274 dollars, the second man 194 ddllars less 
than the first, and the third man 20 dollars less than the 
secpnd ; how much did the second, the third, and the fourth 
man pay? ^ C The secpnd paid 80. 

Am. I The third paid 60. 
'^ The fourth paid 68. 

25. A man, having 10,000 dollars, gave away 9 dollars; 
how many had he left ? Am. 9991. 



iaU£TZPI.ZCATZON 

OF SIMPLE NUMPER^. . 

IT 0. 1. If one orange costs 5 cents, how many cents 
'must I give for 2. oranges ? -- — how tnany cents for 3 
oranges ? for 4 oranges ? ' 

% One bushel of apples costs ^0 cents ; how many ^cents. 
must I give for 2 bushels ?*'- — fpr 3 bushels ? ' 



r 
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3. One gatfon contain^ 4 quarts ; 66w taany qtDAits in'2 

gallons ? in 3 gallons ? in 4 gallons ? 

. 4. Three men bought a hor^e ; each man psud 23 dollars 
for hiis share ; how many dollars did*the horse cost likem P 

5. A man has 4 farms worth 324 dollars each ; Bow many 
dollars are they all worth? 

6. in one dollar there are one hundred cents ; how many 
ceate in 5.doUarai -^ ' 

7. HoW much Will 4 pair of :idioe9 cost at 2 doUarg a pair ? 

8. How madi will two ^uinis^of te« cost at 43 cents a 
pionad? : • ' 

9. There are 24 h^urs in one day ; how muiy houis in 2 

,^j^? — in 3 days? — -r- ia 4-days? in 7 

days ? ^ .. 

10. Six boys met. a beggar, and gave Imn 15 cents ea^li ; 
« how. many oents did Ibe beg^r reeeinre ? 

' HTKen questions occur, (as in tiie above examples,) wfieue- 
■^e same number is to be added to itself several times, tbe 
operation may be much facilitated by a rule, called MdU- 
jiiicaHaaj in which, the number to be repeated is called, the 
muUijdicimdj ^nd the member' which sliows how many times 
the muitiplicand is to be repeated is called the mulHplierM 

The multiplicand and multiplier, when ^ken of coUedm^y 
are'cftRcti iUcyMv»vrv, t[|/i\nittoctro,)-anfl t) ^ auR WPr is Called 
ihe product. ' • 

11 . There is an orchard in which tber^ are 5 rows of trees, 
jmd 27 trees in each row; how many trees in the orchard ? 

In this exam[rfe, it is 
h the first row, 27 tree^. evident that Ae whole 

...1... second..,. 27 number of trees will be 

third .... 27 equal to the amount of 

w /aar<4 «... *r - fim 27's added tog^er. 

....*%. fifth' ^... ^ ........ In adding^ we find 

E. «L 17 t j'TTZ . that 7 taken five times 

AtkewhcU orchard, 135 trees. ^^^^ ^ 35, ^^ ^^^ 

down the five units, and 
reserve the 3 tens; the amount of. 2 taken five times is 10, 
and the 3, which we reserved, makes 13, which, written to 
the left of units, makes the whole number of trees 135. 

If we have learned that 7 taken 5 times amounts to 35, 
end that 2 taken 5 times amounts to'^lO, it is plain we need 
write the number 27 but once, and then, setting die multi*- 



1 



1 1 

« 
j>lier 4iuier it, we may siay} 5 times. 7 are 35, writii^ dlown 
the 5, and reserving the 3 (tens) as in addition. Again, 5 
. times 2 (tens) are 

MtdtipUcanfl^ 27 trees jn eofik row. 10, (tens,) and , 3, 

MdtipUeTj . 5 rows. (tens,) which we 

n J * T^ . A reserved, inake 13, 

Product, 137 trees, Ans. ^^^^ wUfore. 

IT 10. 12. There are on a board 3 rows 6{ spots, md 4 
i^ts in eaeh row \ how many spots on the Iwerd f 
4lk m m m ^ slight ingpectioH oi the figure will 

* show, that the number of spots may he 
# ' # # #' f<^ad either by taking 4 <^f«e rini^, (3 
^ m m m ^*"ae« 4 are 12,) or by taking Zfour femes, 

Are 3 rows of 4 spots each, or 4 rows of 3 spots eaeh ; there- 
fore, we may use either oi the given lumbers for a moltiTi 
piie^, as best 9uit8 bur convenience. We generally write 
the numbers as in subtraction, the larger uppermost, w^ 
unit^ under units, tend under tens, ^. Thus, . * 

MvltipUcand^ 4 «pote. JVdte. 4 arid 3 are the Jactor^, 

Multiplier, 3 rows. which produce the product 12» 

Prmtwit, 12 Ans. 

• I ' 

llcnccy—JSauit^Hcatton is a short way of peffoming tkahy^ 
additions ; in other words, — It is the method of repeating cen^ 
frnnber any given mtmher of times. 

. ^lOH. Two short lines, crossing each other in the form 
<)ffthe letter X, are the sign of multiplication^* I^feusi 3 X 4 
.:t:i ,12, signifies thait 3 .times 4 are ^ual to i2, or 4 times S 
.are 12. . . 

. jfets. ; Bielbffe any progress . can be madit in this rule, the 
ifcUowing tlUemustbe committed perfectly to memory. 
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<Hiri.31[^UOATION TABIiB. 



StinaO •«« 



2X 
2X 
2X 
2X 
2X 
2X 
^X 
2X 
2X 



1~ 

2 = 

3 = 

4 = 

6 = 

7 = 

8 = 

9 = 



2X10 = 

2X11 = 
2X12 = 



2 

4 
6] 
8 
10 
12 
14 
16 
18 
20 
22 
24 



8X 
3X 
3X 
3X 
8X 
3X 
3X 
3X 
3X 
3X 



= 

1 = 

2 = 

3 = 

4 = 

5 = 

6 = 

7 = 

8 = 

9 = 



3X10 = 

3X11 = 
3 X 12 = 



3 

6 
9 
12 
15 
18 
21 
24 
27 
30 
33 
36 



4X 
4X 
4X 
4X 
4X 
4X 
4X 
4X 
4X 
4X 



= 

1 = 

2 = 

3 = 

4 = 

5 = 

6 = 

7 = 

8 = 

9 = 




4 
8 
12 
16 
20 
24 
28 
»2 



4X10 
4X11 
4X12 



40 
44 

48 



m^^mM^m^M 



5X 

5X 

6X 

5X 

&X 

SX 

5X 

5X 

5X 

5X 

5X 

5 X 11': 

5X12: 




1 
2 
3 
4 
5 
6 
7 
8 
9 
10 




6 
10 
15 
20 
26 
30 
35 
40 
45 
50 
55 
60 



6X 
6X 
6X 
6X 
6X 
6X 
6X 
6X 
6X 
6X 
6X 10 

6X11 
6X 12 



0; 
1; 

2 
3 

4 
5 
6 
7 

8 
9 




6 
12 
18 
24 
30 
36 
42 
48 
54 
60 
66 
72 



7X 
7X 
7X 
7X 
.7X 
36t7X 



0; 

1; 

2 

3 

4 

5 

6 




7 
14 
21 
28 
35 
42 



7X 7 
7X 8 
7X 9 
7x10; 

7X11: 
7X12; 



8X 

8X 

8X 

8X 
8X 
8'X 
8X 
8X 
8X 
8X 
8X 10 

8X11 
8X12 




1 
2 
3 

4 
5 
6 
7 
8 
9 



9X 
9X 
9X 
9X 
9X 
^X 
OX 
9X 
9X 
9X 
9X10 

9X11 
9X 12 




1 
2 
3 
4 
5 
6 
7 
8 
9 



49 

56 
63 
70 
77 

84 




8 
16 
24 
32 
40 
48 
56 
64 
72 
80 
88 
96 




9 

18 
27 
36 
45 
54 
68 
72 
81 
90 
99 
108 



10 X 

10 X 1 

10 X 2 

10 X 3 




10 
20 
30 



OX 
OX 

OX 

ox 
ox 
ox 

0X10 

0X11 
0X12 



4 
5 
6 
7 
8- 
9 



40 

50 

60 

70 

80 

90 

100 

110 

120 



X 
X 
X 
X 
X 
X 
X 
X 
X 
X 




1 
2 
3 
4 
5 
6 
7 
8 
9 



xio 
xu 

X12 





11 

22 

33 

44 

55 

66 

77 

88 

99 

110 

121 

132 



2X 
2X 
2X 
2X 
2X 
2X 
2X 
2X 
2X 
2X 
2X10 

2X11 
2X12 




1 
2 
3 

4 
5 
6 
7 
8 
9 





12 

24 V 

36 

48 

60 

72 

84 

96 
108 
120 
132 
144 



9 X S = how many? 4X3 X 2 = 24. 

4 X 6 = how mtny? 3 X 2 x ft^bowmtny ? 
8x9 = bowmany? 7x1 X 2 = how many ? 
3X 7 = howmaiiy? 8 X 3 X 2x::faowia«Dy? 

5 X 6 = how many? 8 X 2 X 4 X 6£=howmany? 



15. What will 84 barrels of flour cost at 7 dollar^ a bar^ 
rel ? -^ft** 5^ dollars. 

14. A merchant bought 273 hats at 8 ddlars each; what 
did they cost? ilf»* 2184 dollars. 

16. How many inches are there in 253 feet, every foot 
being 12 inches ? 

OPERATION. The product of 1 2, with each of the signi^ 

253 cant figures or digits, having been commit- 

12 ted to memory from the multiplication table^ 

A QAoi ^^ " J*^"** ** ^^^ *® multiply by 12 as by a 
AIM. dOd© gjjj^^ ijgyj^ f^YiVA, 12 times 3 are 36, &c. 

^6. What will 476 barrels of fish cost at 11 dollars a bar*^ 
rey ' Ans. 5236 dollars 

17. A piece of -iraluaUe land, containing 33 acres, was 
sold for 246 dollars an acre ; what did the whole come to ? 

As 12 is the largest number, the product of wbieh, with the 
nine digits, is found in the multiplication table, therefore^ 
ti^hen the multiplier exceeds 12, we multiply by each figure 
i$ the multiplier separately. Thus : 

OPERATION. The multipU- 

246 doUoTB, th^ price of 1 acre. ^r consists of 3 

' ^ntmher of acres. tens and 3 units. 

738 dollars^ the price of 3 acres. f^^^^. muldply- 

738 dollars^ the price of 30 acres* ^9 by the 3 



ynits gives us 
Ans. 8118 dollars, thepriqe o/33 acres. 738 dollars, the. 

price of 3 acres. 
We then multiply by the 3 tensj writing the first figure of 
the product (8) in ten^s place, that is, directly uiider the figure 
by which toe multiply. It now appears, that the product by 
the 3 tens consists of the same figures as tlie product by the 
three units ; but there is this difference — the figures in the 
product by t^e 3 tens are all Removed one place further to- 
ward the left hand, by which their value is increased tenr 
Joidf which is as it should be, because the price of 30 acret 






« 
is evidendj ten times as much as the price of 3 acres, that 
18, 7380 ^IsETs; aad it is plain, that these two products, 
added together, dve the price of 33 acres> 

These examples will be sufficient to establ&h the fol- 
kMng^ ' 

ItUI^E. 

L Wrilfc^down the mcdtipiicand, wider which write the 
multiplier, placing units under units, tens under tens, &c., 
and draw a line underneath. 

II. When the multinlier does not exceed 12,* hegin at the 
nght hand of the nHiltiplicand, and multiply each figure con- 
tained in it by the multiplier, setting down, and carrying, as 
in addition. 

III. When the multiplier exceeds 12, multiply by each 
figure of the multiplier separately, first by the tmiU^ then by 
the tensy &c., rertiembering always to place the first figure of 
each product directly under the figure by which you multi- 
ply. Having gone through in this manner with eadi figure 
in the multiplier, add their several products together, and 
the sum of them will be the product required-. 

EXAMPLES FOR PRACTICE. 

Zi3. There ore 3^0 rods in a mile ; how many rods are 
there in 57 miles ? 

19. It is 436 miles from Boston to the city of Washing* 
ton ; how many rods is it ? 

20. What will 784 chests of tea cost, at 69 dottars a 
ejiest? • . 

21. If 1851 men receive 758 dollars apiece, how many 
dollars will they all receive ? Ans. 1403058 dollars. 

22. There ^re 24 hours in a day ; if a ship sail 7 miles in 
an hour,bo^ ipany miles will she sail in 1 day, at that rate? 
how many in&s in 36 days ? how many miles in 1 year, or 
365 days f Ans. 61320 miles in 1 year. 

23. A merchant bought 13 pieces of cloth, each piece 
-containing 28 yards, at 6 dollars a yard ; how many yards 
were there, and what was the whole cost ? 

. Ans, The whole cost was 2184 dollars.' 
I U- Multiply 37864 by 235. ' Product, 8&98040^ 

' 25 29831 ... 952. 28399112. 

20, ^.»....^. 93956 ... 8704. .....; 817793024. 
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CONTRACTIONS IN MULTIPLICATION. 

I. aVhen the multiplier is a componte manber, , 

IT U. Any number, which may be produced by the Biiil* 
tiplicaiion of two or more numhiers, is called a compomie 
number. Thus, 15, which arises from the muUiplicatioii of 
5 and 3, (5x3 = I^} is & composite number, and thft num- 
bers 5 and 3, which, multiplied together, pr^ce it, are called: 
camponem partSy or factors of that ntfmber. So, also, 24 b s. 
composite number ; its eompanaU parts or factors may be 2 
and 12 (2 X 12 =24 ;) or they mi^ be 4 and 6 (4 X 6 s^ 

* . 24;) or they may be2, 3, and 4 (2X3X4 = 24.) 

* « ''^ < ' 

* 1. What will 15 yards of cloth cost^ at 4 dollars a yard > 

15 yards are equal to 6 X 3 yards. The cost of 5 

4 yards would be 5 X 4 = 20 dollars ; and becduse 1$ 

5 yards contain 3 times 5 yards, so the cost of 15 yards 
— ' will evidently be 3 times the cost of 5 yards, that is, 
^^ 20 dollars X 3 = 60 dollars. Ans. 60 dollars. 

60 

Wherefore, If the muMplier be a con^jHmte number y we may, 
if we please, rmdtiply the muUiplicand first by one of the com-' 
ponent partSu thai product by the other^ and so on, if the com- 
^ ponent parts be more than two; and, hanng in this way 

nmlttptied by each nf the component parts, the laH product 
Vill be the product required. ^ * 

2. W^t will 13d tons of potashes conue to, at 96 dollars 
-^y pertoh? 

8 X 1*2 ==96. It follows, tiierefore, that 8 and 12 are 
component parts or factors of 96. Hence, 

V 136 dollars, the price of 1 ton. ^ ' : 

8 one of the component parts, ^m^ors. 

1088 doHars, the price of 8 tons. » . '*^ 
12 the other ocmiponentpar^ or factor.* 



Ans. 13056 dollars, the price of 96 tons. 

^3k ^Suppo8ing 342 man to be employed in a certain piece 
of wmkj for which, they are to receiye 112 dollars eaefa,. 
how much will they all receive ? 
B X 'T X 2=: 112, ^ Ans. 38304 doUtos.. 



%^t^lS. COKTEACT^OlrS IK MlTLTip^UCf^ir. 

. 4. Multiply 367 by 48. Product^ 17616. 

5 *•' 85B .«. 361 ' ' ...; 47768. 

,15. ..^.^.... 1Q96 ...ML 78192. 

II. Wien the muUiplier k 10, 100, 1000, ^. 

,ir ]jL Kt wilibe recollected, (IT 3.) that any figrure, on be- 
iijig ri^QTe4«0Qe place towards the kft hand, has its yaine 
lA^rf^ed t^foUy h&Xkce^ to multiply any number by 10, it 
is (ujly nec^saacy to. torite a dphis^ ori the right hand of it, ' 
Thu% 10 tiin^s 25 are 2^0.; for tb^ 5, yvhich was tintto before, 
4s now mfide tis}», -and the <2, whioh wa^ tens before, is now 
9i»dthw^eds, So, also, if any figure be removed two places 
towards the left hand, its value is lAcreasiad lOOt limes^ &e. 
HencOi • . , ., 

When the mvltiip/ier is 10,, 100,,}000, orl i0kA.«ny mnihsr 

^ djpherM,,<wmexmf %wDLe,% as many ciphers to the midtipli*' 

cand as thene f-ce ethers i^ the fmuUipliei;, and the w^M/Hr 

plicand, so increased, will be the product required. TkliS> 

Multiply 46 by 10, the product is 464. < 

95... 1000, ^^ ..., «. 96000. 

BXAMPli^ES FOB iPBJienCE. 

-s^. -rr^mt ^MK -ni osrreis 6t ii5iir cost, at 10 dollam^baiTClf 

2. If 100 men receive 126 dollars each, how maliy^.dol- 
lars will they all receive ? 

3. Wl^ftt will 1000 tpiecesof 'brq^lotheost^estiBwting 
each piece at 312 dollars ? 

4. Multiply 5682 by 10000. 
5 82134 ... 100000. 

IF 13. On the principle suggested in the last IF, it folloWs^ 
W^ (h^e arc 4iiph^^ on (&$ righ^ bcmijif the muiMi- '■ 
cmij ihultiflierj either or both^ we may, at first,. Ac^e^ 
tVeiSe ,ci|»bers, muitiplying by ^le^fi^j^^cOiiiP jS^fvA'a (Milyj 
aftet which we, must annex. ^ iQ^f ciphers to itie product 
,as there are ciphers on the right hand of the multipKcand 
and multiplier^ .^piwle^.^e^jr, , ^ , , , ^ 
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$4 bOirTBACtlOirs IN MULTIPLICATION. T ) j. 

EXAlttPI^XlS FOR PBACTICE* . 

'1. If 1300 men receive 460 dollars apiece, how mtjxy 

dollars wilt lliej all receive ? 

OPERATION. '^^^ ciphers in the muldplicand 

400 and multiplier, counted together, 

1300 are three. Disfegarding^ these, "Wt 

^ write tfee significani §gares of the 

138^ ' multipHer und6r the jrijrfrf/famf fi^ 

/* 46' ures of the multiplicand, and mnlti- 

A cnoAAA J n ply rafter which tve imnex three 

pcoductj which ^v^ the true answer. ' 

2. The number of distinct buildings in New En^and, 
Impropriated tH^ the spinning, weaving, and piii^tiikg of cot- 
ton goods, was eslimated, in 1826, at 400, running, on an 
«renge, 700 spindies 6ach; what was the whole Biittber of 
^ndles? 

3. Multiply 357 by 6300. 
. 4 8600.... 17. 

5 *.. 9B40 .... 460. 

6 5200 .... 410. 

O'ERATIOK. ~ 

378 - 

204 

JgJ^ In theoperaUori it will be seen, that multiK 

^^QQ piping by ciphers produces nothing. There- 

766 ^^^' 

77112 . . 

p ' HI. When there dre dphen between the Htjmjicmni fi^et 
of the iauttipliery we may ortit the ciphers, multh>lyin|g by 
the dcMficantfigto'es only^ placing the first ^gure of e&Lch pro- 
doct directly under the figuiie by which we multiply. 
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EXAMPLES FOR PRACl^ICB. 

$. Multiply 154326 by 3007. 
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f IS, iVPPUBMKNT TO inr]:4TIPUCATIOV. ' U 



QPERATIOff. 

154326' 
3007' ' 



1080682 
462978 



jPyo<foc/, "464058282 

9. Multi^y 543 by 206. 

10. ......*.... 1620 ..* .2103. 

11. 36243 ... 32004. 
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SUPPUSIKEEHT . 

TO MULTIPLICATION. 

QUESTIONS. 

1. What is multiplication ? 2, What is the number to ^ 
wdUfdied called ? 3. — rr^ to multiply by called ? 4. * What 
is the resuii or anst&er called ? 5. Taken cdlectwdy, what: 
are the multiplicand ana multiplier called ? 6. What is the 
sign af multiplication ? 7. What does it show ? 8. In what 
order must the given number be placed for multiplication ? 

9. How do you proceed when the multiplier is less than 12?. 

10. When it exceeds 12, what is the method of procedure ? 

11. What is a composite number? 12. What is to be under- 
stood by the component parts, or faciorSy of any number? 
13. How may you proceed when the multiplier is a comjto^ 
skemmberl 14. To multiply by 10, 100, 1000, &c., what 
suffices? 15. Why? 16. When there are ciphers on the 
right hand of the. multiplicand, rnultiplier, either or both, 
how may we proceed? 17. When there are ciphers ^ 
tween the sig^nificant figures of the imultiplier, how: are they 
to be treated ? . * , 

BXERPISES. 

1. An army of 10700 men, having laundered a city, took 
so much money, that, when it was shared among them, each 
iiiaiii lifeceived 46 dollars ; what was the sum of money 
taken?- . 1 .^ 
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SS SUPPLEMSVT TO KULTIPUCATIOM. If 15* 

% Siq>po8iiig the manbei: of houses in % certain town to 
be 149, each house, on tn average, containiag tiro famifies, 
and each family 6 members, what would be the number of 
inhiMtants in tibat town ?' , Ans. 1740. 

3. If 46 men can do a piece of work in .60 days, how 
many men will it take to do it Uir one day ? 

4. Two men depart from the same place, and travel in 
opposite directions, one at the rate of 27 nules a day, the 
other 31 miles a day; how far apart will ^ey be at the end 
of 6 days ? Am, 348 mies. * 

5. What number is that, the factors of which are 4, 7, 6, 
and 20? Am. 3360. 

6. If 18 men can do' a piece of work in 90 days, how long 
will it take one man to do the same ? 

7. What sum of money must be divided between 27 
men, so that each man may. receive 115 dollars? 

8. There is a certain number, the factors of which are 89 
and 265 ; what is that number ? 

9. What Is that number, of which 9, 12, and 14 are 
faetMS? 

iO» K a carriage wheel turn round 346 tinies in nihning 
' 1 mile, bow many times will it turn round in the distance 
from New York to Philadelphia, it being 95 miles. 

Alns. 32870. 

11. In one minnte are 60 seconds; how many seconds in 
4 minutes ? — * m 5 minutes ? — in 20 minutes ? --- — 
kk 40 miinites'? 

12. In one hour are 60 minutes ; how many seeenA in 
an how ? '■ ■ in two hours ? how many seconds from 
nine o'elodk in t^e morning tiH noon ? 

I3i In one dollar are 6 shillings; how miany shiffimfs m 
3/dollars ? — in 300 dollars ? in 467 dollars ? . 

14. ' Two men, A and B, start from the same place at the* 
>8a»e time, and travel the same way; A travels 52r miles a 
daji and B 44 miies a day ; how far apart w91 they be at 
the end of 10 days ? 

15. If the interest of 100 cents, for one year, be 6 cents, 

how many cents will be the interest for 2 years ? for 

4 ye^s ? -7-— for 10 years. ? - — - for 35 yicais ? /or 84 

yijars.? . • ' 

16r |f the interast of one dollar, for one year, be sixmevt^r 
what is Ibe interest for 2 dollars the sam^ time ? ■-■> . §: 
dollars? 7 dollars? SdoUare? -^ — 95dollara^ 






ir 13, 14. DITISION or SIMPLE NUMBBRS. 37 

17. A fgrmer sold 46B pounds of pork, at 6 eents a pound, 
and 48 pounds of cheese, at 7 cents a pound ; how many 
eents must he receive in pay ? 

18. A boy bought 10 oranges ; he kept 7 of them, and sold 
the others for 5 cents apiece ^ how many cents did he receive ? 

19. The component parts of a certain number are 4, 5, 7, 
6, 9, 8, and 3 ; what is the number ? 

20. In 1 hogshead are 63 gallons; how many gallons in 8 
hogsheads ? In 1 gallon are 4 quarts ; how many quarts in 8 
hogsheads? In 1 quart are 2 pints ; how many pints in 8 hogs- 
heads ? 



Dxvzsxoir 

OF SIMPLE NUMBERS. 

IF 14. 1. James divided 12 apples among 4 boys; how 
many did he give each boy ? , ^ ^ 

2. James would divide 12 apples among 3 boys; how 
many must he give each boy ? 

3. John had 15 apples/and gave them to his plavmates, who 
received 3 apples each ; how many boys did he give them to ? 

4. If you had 20 cents, how many cakes could you buy 
at 4 cents apiece ? 

5. How many yards of cloth could you buy for 30 dollars, 
at 5 dollars a yard ? 

6. If you pay 40 dollars for 10 yards of cloth, what is one 
yard worth ? 

7. A man works 6 days for 42 shillings ; how many shil- 
lings is that for one day ? 

8. How many quarts in 4 pints? in 6 pints? 

— in 10 pints ? 

9. How many times is 8 contained in 88 ? 

10. If a man can travel 4 miles an hour, how many hours 
would it take him to travel 24 miles ? 

11. In an orchard there are 28 trees standing in rows, 
and there are 3 trees in a row ; how mmj rows are there ? 

RemarL When any one thing is divided into two equal 
parts, one of those parts is called a half; if into 3 equal 
parts, one of those parts is called a third; if into four ecnial 
parts, one part is called a quarter or a fowrth; if into nve, 
one partis called a,fifihy and so on. 

D 



88 BIVX8ION OF flIMPLE NUMBERS. IF 14| 15. 

12. A boy had two apples^ ao4 gave ose half an^pple to 
each of his oompanions ; how maay were his companions ? 

13. A boy divided four apples among his compajiioD% by 
'giving them one third of an apple each ; among how many 

did he divide his apples ? 

14. How many quarters in 3 oranges ? 

15. How many oranges would it take to give 12 boys one 
quarter of an orange each ? 

16. How much is one half of 12 apples ? 
. 17. How much is .one third of 12 ? 

18. How much is one fourth of 12 ? 

19. A man had 30 sheep, and sold one fifth of them ; 
how many of them did he feell ? 

20. A man purchased sheep for 7 dollars apiece, and 
paid for them all 63 dollars ; what was their numbei ? 

21. How many oranges, at 3 cents each, may be bought 
for 12 cents ? 

It is plain, that as many times as 3 cents can be taken 
from 12 cents, so many oranges may be bought ; the obj^et, 
ther^foce, is to find how many times 3 is contained in 12, 

12 cents. 
Fir^i orange^ 3 cents. We see in this example, tha\ 

— - we may take 3 from 12 foui 

^ times, after which there is no re 

Sefond orange^ cents. mainder; consequently, suhtrac 

Q tion alone is sufficient for the ope- 

Third orangey 3 cents. nation ; but we may come to the 

— same result by a process, in most 

3 cases much shorter, called Di^ 

FowA orangey 3 cents. vidan. 



IF 15. It is plain, that the. cost of one orange, (3 eaits,) 
multiplied by the number of oranges, (4^) is equal to the 
eost of all the oranges, (12 cents ;) 12 is, therefore, a pro- 
ducty and 3 one of its factors; and to find how many times 
8' 16 contained in 12, is to find the other factor, which, mul- 
tq>lied into 3, will produce 12» This factor we find, by 
trial, to be 4, (4 X *= 12 ;) consequently, 3 is coataiiied in 
1^2 4 times. ili». 4 oranges* 

22i A man would diyide 12 oranges equally among 3: ehil^ 
^e&; how many orimges would each child httve^ 

Here the object is to divide the 12 oranges into d equal 



was. 



4H>ViBlOiS QV SIMPIf^ mUBEMS. 
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parts, and to ascectain die number of oranges in each of those 
parts. The operation is evidently as In . the last example, aAd 
consists in finding a number, which, multiplied by 3, will pro* 
<kice 12. Tbb number we have already found to be 4. 

Atis. 4 oranges apiece. 

As, therefore, mtdtiplicatim is a short way of performing 
many ctddUums of the same number ; so, division is a short 
way of performing many mbtractians of the same number ; 
and may be defined. The method of finding haw many times 
one nunAer is contained in another^ and also of dimding a nun^ 
her into any mmbvr of equal pcurts. In all cases, the process 
of division consists in finding one of the factors of a given 
: product when the o/&er factor is known. 

The number given to be divided is called the dividendy 
and answers to the product in multiplication. The number 
given to divide by is called the divisor^ and answers to one of. 
tbeiectors in multiplication. The restdty or answer sought, 
if 'tndled the iquoHenty (from the Latin word quotksy how 
many ?) and answers to the other factor. 

BiGN. The sign for division is a short horizontal line be- 
tween two dots, -f-. It shows that the number before it ij 
to be divided by the number after it Thus 27 -«- 9 = 3 is 
read, 27 divided by 9 is equal to 3 ; or, to shorten the ex- 
nression, 27 by 9 is 3 ; or, 9 in 27 3 times- In place of the 
aotSy the dividend is often written over the line, and the i2i- 
visor under it, to express division ; thus, ^ = 3, read as 
before. 



DIVISION TABLE.* 



i 






V 
2' 
3 

4 
6 
6 

7 
8 
9 



*=1 


t=l 


f =1 


*c=l 


t=2 


1=2 


J^ — 2 


-S?-2 


f-3 


^ = 3 


J^-3 


^=3 


^ = 4 


^ = 4 


Y = 4 


¥ = 4 


^-5 


^ = 6 


J^-5 


3^=5 


^ = 6 


^ = 6 


^ = 6 


¥ = 6 


^ = 7 


^=7 


•¥ = 7 


^ = 7 


^-8 


^ = 8 


¥ = 8 


^ = 8 


^ = 9 


j^_9 


i^=r 


J^=9 



¥ 

¥ 
¥= 



I 

2 

a 

4 
5 
6 
7 

8 



^ The readiug used by the pupil in committing^ the table may he,%\fyH$l, 
Silf^ IB 2, 4&C. *, tr, % m% one tiine, t in 4 two times, &c. 
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DIVISICm TABLE-CONTINUED. 



1=1 

V = 2 

V = 6 
V=9 



1 = 1 


+S-1 


ii=l 


•V-2 


H 2 


fif=2 


^=3 


*» 3 


H=3 


^=4 


fa =4 


H-4 


^=5 


i8-5 


if- 5 


V-^6 


15-6 


« 6 


¥-7 


H-7 


H-7 


¥=8 


fS=8 


«=8 


¥=9 


*8 9 


«=9 



if 

if 



1 

2 
3 
4 

5 
6 

7 
8 
9 



28-r-7, or^ 
42 4-6, or^ 
54 ^ 9, or V^ 

32 -r- 8, orY 
33-f.ll,or^ 



: how many ? 49 

: how many ? 32 

: how many ? 99 

how many ? 84 

how many ? 108 



7, or 4^.: 
4, or ^/ : 

11, or If: 

12, or f ^ : 
12,orjJ^; 



how many ? 
how many? 
how many? 
how many? 
how many? 



TT 16« 23. Ho^ many yards of cloth, at 4 dollars a yard, 
can be bought for 856 dollars ? 

Here the number to be div^ided is 856, which therefore 
is the dimdend; 4 is the number to divide by, and there- 
fore the divisor. It is not evident how many times 4 is con- 
tained iu so large a number as 856. This difficulty will be 
readily overcome, if we decompose this number, thus : 

856 z=: 800 + 40 + 16. 
Beginning with the hundreds, we readily perceive that 4 is 
contained in 8 2 times ; consequently, in 800 it is contained 
200 times. Proceeding to the tens, 4 is contained in 4 1 
time, and consequently in 40 it is contained 10 times. 
Lastly, in 16 it is contained 4 times. We now have 
200 + 10 + 4 = 214 for the quotient, or the number of 
times 4 is contained in 856. Ans, 214 yards. 

We may arrive to the same result without decomposing 
the dividend, except as it is done in the mind, taking it by 
parts, in the following manner : 

For the sake of convenience, we 
write down the dividend with the divi- 
sor on the left, and draw a line between 
them ; we also draw a line underneath. 
Then, beginning on the left hand, 



Dividend, 
Dwisar^ 4 ) 856 

Quctienty 214 
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We MTck haw often the divisor (4) is contained in 8, 
(hundreds,) the left hand figure; finding it to be 2 times, 
we write 2 directly under the 8, which, falling in the place 
of hundreds, is in reality 200. Proceeding to tens, 4 is con- 
tained in 5 (tens) 1 time, wbieh we set down in ten^$ 
place, directly under the 5 (tens.) But, after taking ,4 times 
ten out of the 5 tens, there is 1 ten left. This.l ten we join 
to the 6 units, making 16. Then, 4 into 16 goes 4 times, 
which we set down, and the work is done. 

This manner of performing the operation is called Short 
Dhigion. The computation, it may be perceived, is carried 
c^n paartly in the mind, which it is always easy to do when 
the divisor does not exceed 12. 

R17L£. 

Froni the Ulustraiion of this example^ we derive this general 
Tide for dividing j when the e^visor does not exceed 12 : 

L Find how many times the divisor is contained in the 
first figure, or figures, of the dividend, and, setting it direct- 
ly under the dividend, carry the remainder, if any, to the 
next figure as so many tens. 

II. Find how many times the divisor is contained in this 
dividend, and set it down as before, continuing so to do fiil 
all the -figures in the dividend are divided. 

Proof. We have seen, (^16,) that the divisor and quo- 
tient are factors, whose product is the dividend, and we 
have also seen, that dividing the dividend by one factor is 
merely a process for finding the other. 

Hence division and multiplication mutually prove each other. 

To prove division^ we may multiply the divisor by the quo- 
tient, and, if the work be right, the product will be the same 
as the dividend ; or we may divide the dividend by the quO' 
Hertty and, if the work is right, the re^r will be the same af 
the divisor. 

To prove midtiplicationy we may divide the product by one 
factor^ and, if the work be right, the quotient will be the other 
factor. 

£XAMPl4£S FOR PRACTICE. 

24. A man would divide 13,462,725 dollars among 5 me&i 
bow many dollars would each receive ? 

D* 



1 
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la this example, 83 we eaanot 
OPEEA^W. ^^Q 5 in the first figure, (1,) we 

mm^r 5 \ 13 462 7*^5 **^® ^^® figures, and say, 6 in 13 
X?twwr,5)ld^462/725 ^jj ^^ ^ times, and there are 3 

Quotient J 2,692,645 over, which, joined to 4, the, next 
«* figure, makes 34 ; and 5 in 34 will 

go 6 times, &c«. 
Proof. In proof of this example, we mul- 

Quotient. tiply the quotient hy the divisor, 

2,692,545 and, as the product is the same as 

5 divi9ar. the dividend, we conclude that the 
— *— - work is right From a bare in- 

1 3,462 j725 spection of the above example and 

its proof, it is plain, as before stated, that division is the re- 
verse of multiplication, and that the two rules mutually prove 
each other. 

25. How many yards of cloth can be bought for 4,354,560 

dollars, at 2 dollars a yard ? • at 3 dollars ? at 

4 dollars ? at 5 dollars ? — — ^ at 6 dollars ? at 

7? at 8? at 9? at 10 ? 

Note. Let the pupil be required to ptove the foregoing, 
and all following examples. 

26. Divide 1005903360 by 2, 3, 4, 5, 6, 7, 8,. 9, 10, 11, 
and 12. \ 

27. If 2 pints make a quart, how many quarts in 8 pints ? 

in 12 pints? —in 20 pints? in 24 pints? 

in 248 pints ? in 3764 pints ? in 47632 pints ? 

28. Four quarts make a gallon ; how many gallons in 8 

quarts ? in 12 quarts ? in 20 quarts ? in 36 

quarts ? in 368 quarts ? in 4896 quarts ? 

in 5436144 quarts? 

29. A man gave 86 apples to 5 boys; how many apples 
would each boy receive ? 

Dividend. Here, dividing the 

Dioisor, 5 ) 86 number of the apples 

r%. ^ s T^ 1 D J (^^) ^y *^^ number of 

Quotient, 17-1 Remainder. i^^^.^^ (^^) ^^ ^^^^ ^^^^ 

each bor's share would be 17 apples ; but there is one appl^ 
left 

IT 17, 5)86 In order to divide att the apples equal- 

— j- ly among the boys, it is plain, we must di- 
1*^1 vide this one remaining apple into, 5 equal 
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fariSy and give one of these parts to each of the boys. Then 
each boj's share would be 17 apples, and one fifth part of 
another apple; which is written thus, 17|- apples. 

Ans. 17-^ apples ea€h. 
The 17, expressing whole apples, are called integers^ (that 
is, whole numbers.) The -J (one fifth) of an apple, express- 
iag part of a broken or divided apple, is called a fraction^ 
(that is, a broken number.) 

Fractions, as we here see, are written with two numbers, 
one directly over the other, with a short line between them, 
showing that the tipper number is to be divided by the 
lower. The upper number, or dividendj is, in fractions, call- 
ed the numerator J and the Lower number, or divisor j is called 
the denominaior. 

Note. A number like 17^, composed of integers (17) 
and a fraction, (-^j) is called a mixed number. 

In the preceding example, the one apple, which was left 
after carrying the division as far as could be by whole num- 
bers, is called the remainder^ and is evidently a part of the 
dimdend yet undivided. In order to complete the division, 
this remainder, as we before remarked, must be divided into 
5 equal parts ; but the divisor itself expresses the number of 
parts. If, now, we examine the fraction, we shall see, that 
it consists of the remainder (1) for its ntaneratory and the 
divisor (5) for its denominator. 

Therefore, if there be a reimindery set it down at the right 
hand of the quotient for the numerator of a fraction, under 
which write the divisor for its denomiriator. 

Proof of the last exasnph*. In proving this example, we 

17i find it necessary to multiply 

5 our fraction by 5 ; but' this is 

easily done, if we consid-^r, that 

^ the fraction -J expresses one 

part of an apple divided into 5 equal parts ; hence, 5 times 
^ is f = 1, that is,, one whole apple^ which we reserve to be 
added to the «m^ saying, 5 times 7 are 35, and one we re- 
served makes 36, &c. 

30« Eight men drew a prize of 453 dollars in a lottery;. 
hovr many dollars did each receive ? . 
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Dhidend. Here, after carrying the divisioii m 
DtdsoTj 8 ) 453 far as possible by whole numbers^ we 
. ' have a remainder of 5 dollars, which, 

Qtotienij 66f written as above directed, gives for the 
answer 56 dollars and f (five eighths) of another dollar, 
to each man. 

^ 18. Here we may notice, that the eighth part of 5 dol- 
lars is the same as 5 times the eighth part of 1 dollar, that 
is, the eighth part of 5 dollars is f of a dollar. Hence, f 
expresses the quotient of 5 divided by 8. 

Proof, f is 6 parts, and 8 times 6 is 40, that is, 4^ = 6, 

56f which, reserved and added to the product of 8 times 

8 6, makes 53, &.c. Hence, to multiply a fraction, 

— ^ we may multiply the nwneratorj and divide the 

■^^^ product by the denominator. 

Or, in proving division, we may multiply the whole num- 
ber in the quotient orUyj and to the product add the remain- 
der ; and this, till the pupil shall be more particularly taught 
in fractions, will be more easy in practico. Thus, 56 X 8= 
448, and 448 -|- 5, the remainder, = 453, as before. 

31. There are 7 days in a week ; how many weeks in 
365 days ? Ans, 52f weeks* 

32. When flour is worth 6 dollars a barrel, how many 
barrels may be bought for 25 dollars ? how many for 50 dol- 
lars > for 487 dollars ? for 7631 dollars ? 

33. Divide 640 dollars among 4 men. 

640 -f. 4, or ^f ft = 160 dollars, Ans. 
. 34. 678 -i- 6, or ^p == how many ? Ans. 1 18. 

35. ii^a = how many ? 

36. i^=: how many? 

37. ^^V^ = how many ? Ans. 384|v 

38. iL|^ = how many ? 

39. Aa|fl-L=: how many? 

40. 2AA^^ASi =r how mauyf 

tF 19. 41. Divide 4370 dollars equally among 21 men. 

When, as in this example, the divisor exceeds 12, it if 
evident that the computation cannot be readily carried on in 
tbe mind, as in the foregoing examples. Wherefore, it ia 
more convenient to write down the computation ai length^ 
in the following manner : 
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OPERATION. We may write the divisor 

DUnsor. Dwideiuf, Quotieni. and dividend as in short di- 

21 ) 4370 ( 208^ vision, but, instead of writing 

42 the quotient under the divi- 

'- dend, it will be found more 

^"^^ convenient to set it to the 

^^Q right hand. 

2 Remainder. taking the dividend by 

partSy we seek how often we 
ean have 21 in 43 (hundreds ;) nnding it to be 2 times, we 
set clo\vn 2 on the right hand of the dividend for the high- 
est figure in the quotient. The 43 being hundredsy it fol- 
lows, that the 2 must also be hundreds. This, however, 
we need not regard^ for it is to be followed by tens and unitSy 
obtained from the tens and units of the dividend, and will 
therefore, at the end of the operation, be in the place of hun- 
dreds, as it should be. 

It is plain that 2 (hundred) times 21 dollars ought now 
to be taken out of the dividend ; therefore, we multiply the 
divisor (21) by the quotient figure 2 (hundred) now found, 
making 42, (hundred,) which, written under tlie 43 ia the 
dividend, we subtract, and to the remainder, 1, (hundred,) 
bring down the 7, (tens,) making 17 tens. ' 

We then seek how often the divisor is contained in 17, 
(tens ;) finding that it will not go, we write a cipher in the 
quotient, and bring down the next figure, making the whole 
170. We then seek how often 21 can be contained in 170, 
and, finding it to be 8 times, we write 8 in tlie quotient, and, 
multiplying the divisor by this number, we set the product, 
168, under the \70 ; then, subtracting, we find the rem^tin- 
der to be 2, which, written as a fraction on the right hand 
of the quotient, as already explained, gives 208^ dollars, 
for the answer. 

This manner of performing the operation is called Ixmg 
Division, It consists in writing down the whole computation^ 

From the above example, we derive the following 

RULE. 

I. Place the divisor on the left of the dividend, separate 
them by a line, and draw another line on the right of the 
dividend to separate it from the quotient 

II. Take as many figures, on the left of the dividend, as 
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•vconlam tbe ^visojr ooce or more ; seek how mai^y thnes they 
oobUid it, and pl^e the answer on the right band of the 
dividend for the fir«t figure in the quotient. 

.III. Multiply the divisor by this quotient figure, and write 
tb/^ product under that part of the dividend taken. 

IV. Subtract the product from the figures above, and to the 
remainder bring down the next figure in the dividend, and 
divide the number it makes up, as before. Bo continue to 
do, till all the figure^s in the dividend shall 'have been brought 
down and divided. 

Note 1. Having brought down a figure to tbe remainder, 
if the number it makes up be less than the diWsor, write 
a cipher in the quotient, and briiig down the next figure. 

Note 2. If the product of the divispr, by any (j^otient 
%gure, be greater than the part of tbe dividend taken, it is an 
.evidence that the quotient figure is too large^ and must be 
diminished. If the remainder at any time be greaifr thui 
.the divisor, or equal to it,.the quotient figure is too tmaU^BMid 
must beaacrea«ed. 

K^AAfPJ^KS won PBACWCB, 

1. How nHmybogabeadsof m<^asses,atJS!7 dollars ii bogs- 
head, may be bought for 63 IS dollars? 

! Ans. 2S4 hogsheads. 

2. If a man's income be 1248 dollars a year, how much 
i» that per week, there j)ei]ig 52 weeks in a year? 

^. - Ans, 24 dollars per week. 

, ,3, What will be the quotient of 163698, divided by 29 ? 

Ar^. 6296^. 

4. How many times is 63 contained in 30131 ? 

Am> 478^ times; that is, 478 times, and ^^ of Another 

time. 

6. What vnH be the several quotieuts of 7652, divided by 
411,^3, 34, 86, and 92? 

h* If a farm, oontaining ^56 acres, be worth 7X68 dollars, 
what is that per acre ? 

7. Wb^t will be the qiMtient or974932, divided by 365 ? 

Ans. 2671^. 

8. Divide 3228242 doUan equally among 663 men ; how 
Msny' dollars must each^man reeeive ? Ans. 5734 difdlars. 

. IB. If •57624 be divided into 216, 586, and 976 equal parts, 
what yrill be the magoftode of one of eaoh of t&ese eqiud 
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Asm. The magniiude of (me of the laat of these e<ittiipan8 
vm be 59^. 

|0.. How maoy times does 1030603615 contaui 3215? 

AM4 320561 times. 

11. The earth, in its annaal revolution rouad the suB) is 
siid to travel 596088000 miles ; what is that per hour, there 
being 8766 hours in a year ? 

12, i^Jg^iAa=p how many? • 

1 3* ^^^^ == ho w many ? 
H. 9 8 ly^^^ a 1 = how many ? 



CONTRACTIONS IN DIVISION, 
I. When the divisor is a composite number, 

^ M. 1. Bought 15 yards of cloth for 60 dollars; how 
much was that per yard ?, 

15 yards are 3 X 5 yards. If there had heen but 5 yftids, 
the cost of one yard would be ^^ = 12 dollars ; hut, as tiiere 
are 3 times 5 yards, the cost of one yard will evidently be 
hut one /Mrd part of 12 dollars; that is, 4^ = 4 doUars. An». 

Hence, when the divisor is a composite number, we may, 
if we please, divide the dividend by one of the component 
parts, and the quotient^ arising from that division, by the 
€ther ; the last quotient will be the answer. 

2. If a man can travel 24 miles a day, how many days 
will it take him to travel 264 miles ? 

It will evidently take him as many ditys as 264 contains 24. 

OPERATION. 
24 = 6 X 4* 6 ) 264 24)264 ( 1 1 days, Ans. 

— 24 

11 days. ^ 24 

a. Divide 576 by 48 = (8 X 6.) 

4. Divide 1260 by 63= (7 X 9.) 

5. Divide 2430 by 81. 

6. Divide 448 by 56. I 

II. To dimde by 10,, 100, 1000, &c. 

IT ai. 1. A prize of 2478 ddUars is owned by 10 men; 
what is each man's share ? ; 

. /" ■ / ■ 



* 
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Eftch man's share will be eqitti to the number of %eM con- 
tained in the whole sum, and, if one of the figures be cilt off 
at the right hand, all ^e figures to the left may be consid- 
ered so many tens; therefore, each man's share will be 
247^^ doUafS. 
' It 4s evident, also, that if 2 figures had been cut off from 

the right, all the remaining figures would have been so ma- 
ny hundreds; if 3 figures, so many thousands^ &c. Hence 
we derivie this general Rule /or dimdm§ by 10, 100, 1000, 
&c. : Cut off from the right of the dividend so many figures 
as there are ciphers in the divisor ; the figures to the left 
of the poiut %vMl express the quoHent^ and those to the rights 
the remainder, 

2. In one dollar are lOQ cents ; how many dollars in 4240O 
cents ? Ans. 424 dollars. 
424100 Here the divisor is 100; we therefore cut off 2 

' figures on the right hand, and all the figures to the 
left (424) express the dollars. 

3. How many dollars in 34567 cents ? 

Ans. 345^11^ dollars. 

4. How many dollars in 4507840 cents ? 

5. How many dollars in 345600 cents ? 

6. How many dollars in 42604 cents ? Ans. 426>^^. 

7. 1000 mills make one dollar ; how many dollars in 4000 
mills ? in 25000 mills ? in 845000 ? 

8. How many dollars in 6487 mills ? Ans. 6^f^ dollars. 

9. How many dollars in 42863 mills ? in 368456 

mills ? in 96842378 mills ? 

10. In one cent are 10 mills; how many cents in 40 

mills ? in 400 mills ? in 20 mills ? in 468 

mills? in 4784 mills? in 34640 mHls? 

III. When there are ciphers on the right hand of the dwisor. 

IF 2fti 1. Divide 480 dollars among 40 men ? 
« - In this example, our divisor^ 

4lnWftfo^^^'^^' (^^>) is a composite number^ 

•Iu;^o|i|, (10X4=40;) we may, there- 

12 dolls. Ans. fore, divide by one component 

part, (10,) and that quotient by 

^ the other^ (4 ;) but to divide by 10, we have seen, is but to 

cut off the right hand figure, leaving the figures to the left 
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of the point for the quotient, which we divide by 4, and the 
work 'is done. It is evident, that, if our divisor had been 
400, we should have cut off 2 figures, and have divided in 
the ssyne manner ; if 4000, 3 figures, &c. Heuce this gene- 
ral Rule :— When there are ciphers at the right hand of tlie di" 
tisor^f cut them off, and also, as many places in the dividend ^ 
divide t&e remaining figures in the dividend by the remain- 
ing figures in the divisor ; then annex the figures, cut off 
from the dividend, to the remainder. 

2. Divide 748346 by 8000. 

Dividend, 
DivisoTy 8|000) 748|346. 

QuoHenty 93.-rH1346 Remamder. An$. 93fS4ft. 

3. Divide 46720367 by 4200000. 

Dividend, 
42|00000) 467|20367 ( 1 I j^VoV o Quotient. 
' 42 

"47 
42 

520367 Remainder. 

4. How many yards of cloth can be bought for 346500 
dollars, at 20 dollars per yard ? 

6. Divide 76428400 by 900000. 

6. Divide 345006000 by 84000. 

7. Divide 4680000 by 20, 200, 2000, 80000, 300, 4000, 
50, 600, 70000, and 80. 



TO jiivifuoir. 

QUESTIONS. 

1. What is dividon .^ 2. In what does the process of ^- 
Vision consist ? 3. Division is the reverse of what ? 4. What 
is the maimer, to be divided called, and to what does it an- 
swer in multiplication ? 5. What is the number to divide 
by called, and to what does it answer, &c. ? 6. What is the 
resuU or answer called, &c. ? 7. What is the sign of divi 
sion, and what does it show ? 8. What is the other wa^ of 
expressing division ? 9. What is short dfmnon, and how is 

E % * 

/ 
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it performed? 10. How is division proved? 11. How is 
midtiplication proved? 12. What are integers^ or whole 
numbers ? 13. What are fractions^ or broken numbers ? 
14. What is a mixed number ? 15. When there is any thing 
/eft after division, what is it called, and how is it to be 
written? 16. Hovr are fractions written? 17. What is 

the upper number called? 18. the lower number? 

19; How do you multiply a fraction ? 20. To what do the 
numerator and the denominator of a fraction answer in di- 
vision ? 21. What is /o7t^ division'? 22. Rule? 23. W^htn 
the divisor is a composite number, how n^ay we proceed r 
24. When the divisor is 10, 100, 1000, '&c.', how may the 
operation be contracted ? 25. When there are ciphers at 
the right hand of the divisor, how may we proceed ? 

EXEBCISIIS. 

1. All army of 1500 men, having plundered a city, took 
2625000 dollars ; what was each man's share ? 

2. A certain number of men were concerned in the pay- 
ment of 18950 dollars, and each man paid 25 dollars ; what 
was the number of men ? 

3. If 7412 eggs be packed in 34 baskets, how many in a 
basket? 

4. What number must I multiply by 135 that the pro- 
duct may be 505710 ? 

5. Light moves with such amazing rapidity, as to pass 
from the sun to the earth in about the space of 8 n^inutes. 
Admitting the distance, as usually computed, to be 95,000,0Qp 
miles, at what rate per minute does it travel ? 

C. If the product of two numbers be 704, and the multi- 
plier be 11, what is the multiplicand ? Am. 64. 

7. If the product be 704, and Ae multiplicand 64, what 
is the multiplier ? Am. 11. 

8. The divisor is IS, and the dividend 144; what is the 
q^iotient ? 

9» The quotiesnt of two numbers is 8i, and the dividend 
144 ; what is the divisor ? 

10. A man washes to travel 585 miles in 13 days ; how 
far must he travel each day ? 

11. If a man travels 45 miles a day, in how many days 
will he travel 585 mijes ? 
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12. A man sold 35 cows £or 560 dollars ; how miieh was 
that for each cow ? 

* 

13. A man, selling his cows for IC dollars each, received 
for all 560 dollars ; how many did he sell ? 

14. If 12 inches make a foot, how many feet are there in 
364812 inches? 

15. If 364812 inches are 30401 feet, how many inches 
make one foot ? 

16. If you would divide 48750 dollars among 60 men, 
how many dollars would yo.u give to each one ? 

17. If you distrihute 48750 dollars among a numher of 
men, in such a manner as to give to each one 975 dollars, 
how many men receive a share ? 

18. A man has 17484 pounds of tea in 186 chests; how 
many pounds* in each chest? 

19. A man would put up 17484 pounds of tea into chests 
containing 94 pounds each ; how many chests must he have ? 

^ 20. In a certain town there are 1740 inhabitants, and 12 

persons in each house ; how many houses are there ? in 

each house are 2 families ; how many persons in each family? 

21. If 2760 men can di^ o certain caival in one cay, how 
many days would it take 46 men to do the same ? How 
many men would it take to do the work in 15 days ? 

■ in 5 dftys ? in 20 days ? in 40 days ? 

in 120 days ? 

22. If a carriage wheel turns round 32870 times in run- 
ning from New York to Philadelphia, a distance of 96 miles, 
how many times does it turn in running 1 mile ? Ans. 346. 

23. Sixty seconds make one minute ; how many minutes 

ill 3600 seconds ? in 86400 seconds ? in 604800 

seconds ? in 2419200 seconds ? 

24. Sixty minutes make one hour ; how many hours in 

1440 minutes? ^ in 10080 minutes? m 40320 

minutes ? in 525960 minutes ? 

25. Twenty-four hours make a day ; how many days in , 
168 hours ? -. in 672 hours ? in 8766 hovrs ? 

26. How many times can I subtract forty-eight from four 
hundred and eighty ? j 

27. How many times 3478 is equal to 47854 ? ^ 

28. A bushel of grain is 32 quarts ; how many quarts must 
I dip out of a chest of grain to make one half (^) of a 

bushel ? for one fourth (^) of a bushel ? for one 

eighth (^) of a bushel ? Ans, to the laaty 4 quarts. 



j 
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29. How many is ^ of 20? ^ of 48 ? , — - Jof 

247 ? i of 346878 ? i of 204030648 ? 

Ana. to the last^ 102015324. 

30. How many walnuts are one third part (^) of 3 wal- 
nuts ? • i of 6 walnuts ? i of 12 ? i of 30? 

|!rof46? i of 300? ' ^ of 478? ^ 

of 346i5320 ? Ans. to the last^ 1162106f . 

31. Whatisiof4? :i of 20 ? iof320? ^ 

of 7843 ? Ans. to the last^ 1960f . 



MXSOEXAANSOVS QUESTIONS, 

Involving the Principles of the preceding Rides. 

Note, The preceding rules, viz. Numeration, Addition, 
Suh traction, Multiplication, and Division, are called the Funr 
damental Rules of Arithmetic^ because they are the foun- 
dation of all other rules. 

1. A man bought a chaise for 218 dollars, and a horse for 
142 dollars; what did they both cost ? 

2. If a horse and chaise cost 360 dollars, and the chaise 
cost 218 dollars, what is the cost of the horse ? If the horse 
cost 142 dollars, what is the cost of the chaise ? 

3. If the sum of 2 numbers be 487, and the greater num- 
b^ be 348, what is the less number ? If the less number 
be 139, what is the greater number? 

4. If the minuend be 7842, and the subtrahepd 3481, 
what is the remainder? If the remainder be 4361, and the 
minuend be 7842, what is the subtrahend? 

IT 23. When the minuend and the subtrahend are given, 
how do you find the remainder ? 

When the minuend and remainder are given,- how do you 
find the subtrahend ? 

When the subtrahend and the remainder are given, how 
do you find the minuend ? « 

When you have the stim of two numbers, and one of them . 
given, how do you find the other ? 

When you have the greater of two numbers, and their 
difference given, how do you find the less number ? 

When you have the less of two numbers, and their differ- 
ence given, how do you find the greater number ? 
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5. The nan of two numbers is 48, and one of the numbers 
is 19; what is the other? 

^ 6. The greater of two numbers is 29, and their difference 
10 ; what is the less number ? 

7. The less of two numbers is 19, and their difference is 
10 ; what is the greater 1 

8. A man bought 5 pieces of cloth, at 44 dollars a piece; 
974 pairs of shoes, at 3 {dollars a pair ; 600 pieces of calico, 
at 6 dollars a piece ; what is the amount ? 

9. A man sold six cows, worth fifteen dollars each, and a 
yoke of oxen, for 67 dollars ; in pay, he received a chaise, 
worth 124 dollars, and the rest in money; how much money 
did he receive ? 

10. What will be the cost of 15 pounds of butter, at 13 
cents per pound ? 

11. How many bushels of wheat can you buy for 487 
dollars, at 2 dollars per bushel ? 

IT d4. When the price of one pound, one bushel, &c. of 
any commodity is given, how do you find the cost of amf 
number of pounds, or bushels, &c. of that commodity ? If 
the price of the 1 pound, &c. be in cents, in what will the 

whole cost be? If in dollars, what? if in shillings? 

if in pence ? &c. 

" When the cost of any given number of pounds, or bushels, 
&c. is given, how do you find the price of one pound Or 
bushel, &c. In what kind of money will the answer be ? 

When the cost of a number of pounds, &'c. is given, and 
also the price of one pound, JLC, now do you find the num- 
ber of pounds, &c. ^ 

12. When rye is 84 cents'per bushel, what will be the cost 
of 948 bushels ? bow many dollars will it be ? 

13. If 648 pounds of tea cost 284 dollaw, (that is, 28400 
cents,) what is the price of one pound ? 

When the factors are given, bow do you find the product? 

YHien the product and one factor are given, how do you 
find the other factor ? 

When the divisor and quotient are given, how do you 
find the dividend ? 

When the dividend and quotient are given, how do yon 
find the divisor ? 

14. What is the product of 754 and 25? 



«*, 
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15. What ncmber, multiplied by 25, will produce 18850? 

16. What number, multiplied by 754, will produce 18850? 

17. If a man save six cents a day, how many cents would 

he save in 'a year, (366 days,) ? how many in 45 

years? how many dollars would it be? how many cows 
could he buy with the money, at 12 dollars each ? 

Ans. to the lasty 82 cows, and 1 dollar 50 cents remainder. 

18. A boy bought a number of apples ;' he gave away ten 
of tiiem to his companions, and afterwards bought thirty-four 
more, and divided one half of what he then had among four 
companions, who received 8 apples each ; how many applet 
did the boy first buy ? 

Let the pupil take the last number <^ apples, 8, and re- 
verse the process. Ans. 40 apples. 

19. There is a certain number, to which, if 4 be added, 
and 7 be subtracted, and the difference be multiplied by 8, 
and the product divided by 3, the quotient will be 64 ; what 
is that number ? ' Ans, 27. 

20. A chess board has 8 rows of 8 squares each ; how 
many squares on the board ? 

IT 25. 21. There is h spot <^ ground 5 rods long, and 3 
rods wide ; how many square rods does it contain ? 

Note. A square rod is a 
square (like one of those in 
^ the annexed figure) meas- 
uring a rod on each side. 
By an infection of the 
figure, it will be seen, that 
there are as many squares 
in a row as rods on one side, 
and that the number of rows 
is equal to the number of rodb on the other side ; therefore, 
5 >< 3=15, the number of squares. 

An». i5 square rods. 

A figure like A, B, C, D, having its opposite sides equal 
and parallel, is called a parallelogram or oblong. 

. 22. There is an obl(mg field, 40 j:ods long, and 24 rods 
wide ; how many square rods does it contain ? 

23. How many square inches in a board 12 inches long, 
and 12 inches broad? Ans. 144. 
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24. How many square feet in a board 14 feet long a&d S 
feet wide? 

tB. A certain township is six miles square ; how manj 
Biquare miles does it contain ? Ans* 86. 

26. A man bought a farm for 22464 dollars ; he sold one half 
of it for 12480 dollars, at the rate of 20 ddlars per acre; how 
many acres did be buy ? and what did it cost him per acre ? 

27. A boy bought a sled for 86 cents, and s<^d it again for 
S ^art$ of walnuts ; he sold one half of the nuts at 12 eents 
a quait, a»d gave the rest for a penknife, which he sold for 
34 eentS j how many cents did he lose by his bargains ? 

28. In a certain school-house, there are 5 tows of desks ; 
m each row are six seats, and each seat will accommodate 
2 pupils ; tibere are also 2 rows, of 3 seats each, of the 
same size as the others, and one long seat where 8 pupils 
may sit | how many scholars will this house accommo*- 
dale> Ans, 80. 

29. How many square feet of boards will it take for the 
floor of a room 16 feet long, and 15 feet wide, if we allow 
12 square feet for waste ? 

90^ There is a room 6 yards long and 5 yards wide ; how 
0iany yards of carpeting, a yard wide, will be sufficient to cover 
the floors, if the hearth and fireplace occupy 3 square yards ? 

31. A board, 14 feet long, contains 28 square feet; whut 
18 its breadth 1 

32. How many pounds of pork, worth 6 cents a pound, 
can be bought for 144 cents? 

33. How many pounds of butter, at 15 eents per posnd, 
must be paid for 25 pounds of tea, at 42 cents per pound ? 

34. 4 + 6+6 + 1 +8 = how many? 

35. 4 + 3 + 10 — 2 — 4+6— *7==how many? 

36. A man divides 30 bushels of potatoes among 3 poor 
men ; how many bushels does each man receive ? What is 
I of thirty ? How many are § (two. thirds) of 30 ? 

37. How many are one third (^) of 3? of 6? 

of 9? of 282? of 45674312? 

38. How many are tu>o thirds (f ) of 3 ? of 6 ? 

of9? of282? of45674312? 

39. How many are j^ of 40 ? f of 40 ? J of 

60? fofeO? iof80? ofl24? of 

246876 ? f of 246876 ? 

40. How many is I of 80? ^of80? f of 100? 

41. An inch is one twelfth part (^) of afoot; howmazvy 
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feet in 12 inches ? in 24 inches ? in 36 inches ? 

in 12243648 inches ? 

42. If 4 pounds of tea cost 128 cents, what does 1 pound 

cost ? 2 pounds ? 3 pounds ? 5 pounds ? 

lOO pounds ? 

43. When oranges are worth 4 cents apiece, how many 
can he bought for four pistareens, (or 20 cent pieces ?) 

44. The earth, in moving round the sun, travels at the 
rate of 68000 miles an hour ; how many miles does if travel 
in one day, (24 hours ?) how many miles in one year, (365 
days ?) and how many days would it take a man to ti^vel 
this last distance, at the rate of 40 miles a day ? how many 
years ? Ans, to the last^ 40800 years. 

45. How much can a man earn in 20 weeks, at 80 cents 
per day, Suntlays excepted ? 

46. A man married at the age of 23 ; he lived with his 
wife 14 years ; she then died, leaving him a daughter, 12 
years of age ; 8 years after, the daughter was married to a 
man 5 years older than herself, who was 40 years of age 
when the father died ; how old was the father at his death ? 

Ans. 60 years. 

47. There is a field 20 rods long^ and 8 rods mde ; how 
many square rods does it contain ? Ans, 160 rods. 

48. What is the width of a field, which is 20 rods long, 
and contains 160 square rods ? 

49. What is the length of a field, 8 rods wide, and con- 
taining 160 square rods ? 

50. What is the width of a piece of Itmd, 25 rods long, 
and containing 400 square rods ? 



oompomrD NmaBERS. 

IT 26. A number expressing things of the same kind is 
called a simple fwmber ; AhQS^ 100 men, 56 years, 75 cents, 
are each of tiiem simple numbers ; but when a number ex- 
presses things of diiferent kinds, it is called ^ compound numr 
ber; thus, 43 dollars 25 cents and 3 mills, is a compound 
number; so 4 years 6 months and 3 days, 46 pounds 7 
shillings and 6 pence, are compound numbers. 

Note.^ Different kinds, or names, are usually called Af- 
ferent denominations. 
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FEDERAL MONEY. 

Federal money is the coin of the United Stales. The 
kinds, or denominatibns, are eagles, dollars, dimes, cents, 
and mills. 

10 mills - - - are equal to - 1 cent 
10 cents, (= 100 mills,) - - - z= 1 dime. 

10 dimes, ( = 100 cents » 1000 mills,) - =1 dollar. 

10 dollars, (»= 1 00 dimes » 1000 cents =^ 10000 mills) r= 1 eagle.* 

Sign. This character, $ , placed hefore a number, shows 
it to express federal money. -* 

As 10 mills make a cent, 10 cents a dime, 10 dimes a 
dollar, &c. it is plain, that the relative value of mills, cents, 
dimes, dollars and eaf^les corresponds to the orders of units, 
tens, hundreds, &c. in simple numbers. Hence, they may 
be read either in the lowest denomination, or partly in a 
higher^ and partly in the lowest denomination. Thus : 

34652 may be read, 34652 mills ; or 3465 cents and 2 mills ; 
or, reckoning the eagles tens of dollars, and the dimes tens 
of cents, which is the usual practice, the whole may be 
read, 34 dollars 65 cents and 2 mills. 

For ease in calculating, a point (^) called a s^mratrixj'f 
is placed between the dollars and cents, showing that all the 
figures at the left hand express dollars, while die two JirM 
figures at the right hand express cents, and the third^ mills. 
Thus, the above example is written $ 34^652 ; that is, 34 
dollars 65 cents 2 mills, as above. As 100 cents make a 
dollar, the cevUs may be any number from 1 to 99, often re- 
quiring two figures to express them ; for this reason, two 
places are appropriated to cents, at the right hand of the 
point, and if the number of cents be less than ten^ requlili^ 
but one figure to express them, the (en'9 place must be filled^ 
with a ci^er. Thus, 2 dollars and 6 cents are written 2^06. 
10 mills make a cent, and consequently the mUls never ex- 
ceed 9, and are always expressed by a single figure. Only 



* The eagle Is a gdd coin, the dollar and dime are silver coins, the cent is a 
copper coin. The mill is only imamnary, there being no coin of that denomina- 
tion. There are half eagles," half aoUari; half dimes, and half cents, mii coins: 

t The character used for the semrairixt in the " Scholars' Jlrithmetic/' was 
the comma ; the comma inverted is We adopted, to distinguish it firatiaUie com- 
na used in iMinctaation. ' 
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one place, therefore, is appropriated to mills, that is, the 
place immediately following cents, or the third place from 
the point When there are no cents to be written, it is evi- 
-dent that we must write two ciphers to fill up the places of 
cents. Thus, 2 dollars and 7 mills are written 2*007. Six 
cents are written '06, and seven mills are written '007. 

Note, Sometimes 5 mills := ^ a cent is expressed frac- 
tionally t thus, 425 (twelve cents and five mills) is ex-. 
pressed 12|, (twelve and a half cents.) 

17 dollars and 8 mills are written, 17*008 
4 dollars and 6 cents, ----- 4'06 

75 cents, --------- <75 

A 24 dollars, --------24* 

rf" cents, --------- <09 

4 mills, 1-^-' <004 

6 dollars 1 cent and 3 mills, - - - 6*013 

Write down 470 dollars 3 cents; 342 dollars 40 cents 
V^ and 2 mills ; 100 dollars, 1 cent and 4 mills ; 1 mill ; 2 
mills ; 3 mills ; 4 mills ; ^ oent, or 5 mills ; 1 cent and 1 mill ; 
2 cents and 3 mills ; six cents and one mill ; sixty cents and 
one mill ; fourdoUars and one cent j three cents ; five cents ; 
nine cents* 



REDUCTION OF FEDERAL MONEY. 

IT 27« How many mills in one cent ? in 2 cents ? 

in 3 cents ? in 4 cents ? in 6 cents ? in 9 

cents ? in 10 cents ? in 30 cents ? in 78 

cents ? in 100 cents, (= 1 dollar) ? in 2 dollars ? 

in 3 dollars ? in 4 dollars ? — — in 484 cents ? 

•5— in 563 cents ? in 1 cent and 2 mills ? — — in 4 



cents i^d 5 mills ? 

. JIow many cents in 2 dollars ? in 4 dollars ? in 

'8 dollars ? in 3 dollars and 15 cents ? in 5 dol- 
lars and 20 cents ? in 4 dollars and 6 cents ? 

How many dollars in 400 cents ? in 600 cents ? 

in 380 cents? in 40765 cents? How many 

cents in 1000 mills ? How many dollars in 1000 mills ? 

in 3000 mills ? ip 8000 mills ? in 4378 

miUs? in 846732 mills ? 

7^ changing one kind of money ^ ^e. into another kmdy wUk' 
9ui aUering the wdue^ is called REpucTioNr 
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As there are 10 mUIs in one cent, it is .plain that cents are 
changed or reduced to mills by multiplying them by 10, tha 
is, by merely annexing a cipher, (IT 12.) 100 cents make a 
dollar ; therefore dollars are changed to cents by annexing 2 
ciphers, and to mills by annexing 3 ciphers. Thus, 16 dollars 
= 1600 cents = 16000 mills. Again, to change mills back 
to dollars, we have only to- cut off the three right hand 
figwreSy (^ 21 ;) and to change cents to dollars, cut off the 
tWB right hand figures^ when all the figures to the left will be 
dollars, and the 'figures to the righty cents and mills. 

Reduce 34 dollars to cents. Am. 3400 cents. 

Reduce 240 dollars and 14 cents to cents. 

Am. 24014 cents. 
Reduce $ 748443 to mills. Ans. 74S143 mills. 

Reduce 748143 mills to dollars. Am. $ 748*143. 

Reduce 3467489 mills to dollars. Am. 3467*489. 

Reduce 48742 cents to dollars. Am. $ 487*42. 

Reduce 1234678 mills to dollars. 
Reduce 3469876 cents to dollars. 
Reduce $ 4867*467 to mills. * * ^ 

Reduce 984 mills to dollars. Am.^ $ *984 

Reduce 7 mills to dollars. Am. $ *007 

Reduce $ *014 to mills. 
Reduce 17846 cents to dollars. 
Reduce 984321 cents to mills. 

Reduce 961 7J cents to dollars. Ans. $96*17^. 

Reduce 2064 j cents, 503 cents, 106 cents, 921 j- cents, 
5U0 cents, 726 j cents, to dollars. 

Reduce 8675^ nGkills, 96000 mills, 6042 mills, to dollars. 



ADDITION AND SUBTRACTION OF FEDERAL 

MONEY. . 

IT 28. From what has been said, it ia plain, that we may 
readily reduce any sums in federal money to the same de- 
nomination, as to cents, or mills, and add or subtract them 
«s simple numbers. Or, what is the same thing, we may 
Met down the sums^ taking care to write dollars tmder doUars^ 
eerOs under cents, and miUs under mills, in such order, that the 
separating points of the several numbers shall faU directly under 
each other J and add them up as simple numbers, placing the 
9eparatrixin the amount directly under the other points. 
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What k the amount of $ 487^643, $132^007, $4^04, 
and ji 264402? Am. $887^792. 

OPERATION. OPERATION. 

487643 mills. or, ^487^643 

132007 mills. $ 132'007 

4040 mills. $ 4^04 

264102 mills. $ 264402 

Amauntj 887792 mills, = $ 887^792. $ 887'792 Amount. 

EXAMPLES FOIL ' PRACTICE. 

1. Bought 1 barrel of flour for 6 dollars 75 cents, 10 
pounds of coffee for 2 dollars 30 cents, 7 pounds of sugar 
for 92 cents, 1 pound of raisins for 12^ cents, and 2 oranges 
for 6 cents ; what was the whole amount ? Ans. $ 10455. 

2. A man is indebted to A, $ 237'62 ; to B, $ 350 ; to C, 
$ 8642^ ; to D, $ 9'62^ ; add to £, $ d^SM ; what is the 
amount of kis debts ? , An*. $ 684^204: 

3. A man has three notes specifying thc^ following sums, 
viz. three hundred dollars, fifty dollars sixty cents, and 
nine dollars eight cents ; what is the amount of the three 
notes? . Ans. $359^8. 

4. What is the amount of $5648, $7'37j^, $280, 
$ 0<287, $ 17, and $ 90*413 ? 

5. Bought a pair of oxen for $ 76*50, a horse for $ 85, 
OQd a cow for $ 17*25; what was the whole amount.' 

6. Bought a gallon of molasses for 28 cents, a quarter of 
tea for 37^ cents, a pound of salt petre for 24 cents, 2 yards 
of broadcloth for II dollars, 7 yards of flannel for 1 dollar 
62^ cents, a skein of silk for 6 cents, and a stick of twist for 
4 cents ; how much for the whole.? 



SUBTRACTION OF FEDERAL MONEY. 

7. A man gave 4 dollars 75 cents for a pair of boots, and 
2 dollars 12^ cents for a pair of shoes ; how much did the 
boots cost him more than the shoes ? 

OPERATION. OPERATION. 

4750 mills. or, $4*75 

2125 mills. $2*125 

2625 mills = $2*625 Ans. $ 2*625 Am. 
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8. A man bou^i^ht a cow for eighteen dollars, and sold her 
again for twenty-one dollars thirtj-seven and a half cents ; 
how much did he gain ^ Am. $ 3^375. 

9. A man bought a horse for 82 dollars, and sold him 
again for seventy-nine dollars seventy-five cents ; did he gain 
or lose ? and how much ? Ans. He lost $ 2^26. 

10. A merchant bought a piece of cloth for $ 176, which 
proving to have been damaged, he is willing to lose on it 
$ 16^50 ; what must he have for it ? Ans. $ 159<50. 

11. A man sold a farm for $ 5400, which was $ 725^37^ 
more than he gave for it; what did he give for the farm ? 

12. A man, having $500, lost 83 cents; how much had 
he left? 

13. A man's income is $1200 a year, and he spends 
$ 800^35 ; how much does he lay up ? 

14« Subtract half a cent from seven dollars. 

15. How much must you add to $ 16^82 to make $ 25 ? 

16. How much must you subtract from $ 250, to leave 
$87*14? 

17. A man bought a barrel of fiour for $6*25, 7. pounds 
of coffee for $ 1*41 ; he paid a ten dollar bill; how much 
must he r^eive back in change ? 



MOLTDPLICATION OF FEDEBAL MONEY. 

IT ft9. 1. What will a yards of cloth cost, at $4*62^ a 
yard ? 

OPfiftATIOK. $4*625 are 4625 mOls, which 

$ 4*625 multiplied by 3, the product is 

3 13875 mills. 13875 milU may 

-"— — " now be reduced to dollars by 

$ 13*875, the answer. placing a point between the third 

and fourth figures, that is, between the hundreds and thou- 
sands, which is pointing off as many places for cents and 
mills, in the product, as there are places of cents and mills 
in the sum given to be multiplied. This is evident ; for, as 
1000 mills make 1 dollar, consequently the thousands in 
13875 mills must be so many dollars. 

2. At 16 cents a pound, what will 123 pouttds of butter 
cost? 

F 
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9 

OPEBATION * As the product of 

I2^y the nmber of p<nmdi. ^Y ^^ numbers 

16 cenUy the mice net wnmd. ^^ill be the same, 

: whichever of them 

738 be made the multi- 

123 plier, therefore the 

^ ' larger number, is 

made the multiplicand, and the price the multiplier. 

123 times 16 cents is 1968 cents, which, reduced to dollars, 
is $WeS. 

RUIiE. 

From the foregoing examples it appears, that the multi- 
plication of federal money does not diner from the multipU- 
cation of simple numbers. The product wiU be the answer in 
the lowest denominaiioti contained in the ffiven won, which may 
then be reduced to dollars. 

£XAHPI«EJS FOR PRACTICAL 

3. What will 250 bushels of rye come to, at $ 0^88j. per 
bushel? Ans. $221'25. 

4. What. is the value of 87 barrels of flour, at $6*37^ a 
barrel ? 

5. What will be the. cost of a hogshead of molasses, con* 
taining 63 gallons, at 28j- cents a gallon ? Ans. $ 17^955^ 

6. If a man spend 12^ cents u day, what will that amount 
to in a year of 365 days? what will it amount ^to in-5 
years ? Ans. It will amount to $ 2284 2j^ in 5 years. 

7. If it cost $ 36^75 to clothe a soldier 1 year, how much 
* will it cost to clothe an army of 17800 men ? 

Ans. $654150.* 

8. Multiply $ 367 by 46. 

9. Multiply $ 0^273 i)y 8600; 

10. What wiU be the cost of 4848 yards of calico, at 25 
cents, or one quarter of a d<dlar, per yard? Ans* $1^19. 

Note. A» 25 9ents is just ^ of a doU^,. the operation in 
the above example may be contracted^ or n^^e shorter f ^oi;, 
^ii,<^fi dgUgsr, pje]^ j«4*d, i&e cost would be as maoy doUar^ as 
there are yards, that is, $ 4848 ; and at one quarter (^) of a 
dollar per yard^ it is plain, the cost would be one quarter {\) 
as many dollars as there are yards, that is, :^^= $VZi%> 
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When oDe quantity is contained in another exactly 2, 3^ 4, 
5, &c. times, it is called an aliquot or even part of that quanti- 
ty ; thus, 25 cents is an ctliquot part of a douar^ because 4 times 
25 cents is just equal to 1 dollar ; and 6 pence is an aliquot 
part of a shilling, because 2 times six pence Just make 1 
shilling. The following table exhibits some of the aliquot 
parts of a dollar : 

TABli£. From the illustration of the last 

ctfc f J 11 example, it appears, that, when the 

50 — ioja doUwt, j^jic^ per yard, patmdy &c. is one of 
33 J ziz^ofa dollar, these aliquot parts of a dollar, the 
25 z=.j;ofa dollar. cost may be found, by dividing the 
20 zzi \ of a dollar. given number of ydrdSy pounds^ &c. 
12i = i 0/ a dollar. h ^^ number which it takes of 

gt JL. of adollar pnce to make 1 dollar. If the 

^* ^ "^ J ji * price be 50 cents, we divide by 2 ; 
5 ::=^ofadMir. if 25cts.by4; if 12^ cts. by 8,&c. 
This manner of calculating the cost of articles, by taking 
aliquot parts, is usually called Practice. 

11. What is the value of 14756 yards of cotton cloth, at 
12J cents, or ^ of a dollar, per yard ? 

By practice. By tmdtiplication. 
8)14756 14756 
'125 



Ans. $1844^50 



73780 
29512 
14756 



$ 1844^500 Ami. as before. 

12. What is the cost of 18745 pounds of tea, at $ *60,= J 
dollar, per pound ^ Ans. $ 9372^50 

13. What is the value of 9366 bushels of potatoes, at 33 j^ 
cents, or j^ of a dollar, per bushel ? UifA z=: j^ 3122 Ana. 

14. What is the value of 48240 pounds of cheese, at 
$ <06j>, = ^ of a dollar, per pound ? Ans. $ 3015. 

15. What cost 4870 oranges, at 5 cents, =z^y^ of a dollar, 
apiece? , Ans. $^43^50 

16. What is the value of 151020 bushels of apples, ai 20 
cents, = -J of a dollar, per bushel ? * Ans. $ 30204. 

17. What will 264 pounds of butter cost, at 12j> cents 
per pound ? Ans» $ 33. 

18. What cost 3740 yards of cloth, at $ l'25j)er yard ? 
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4) $8740 = co8t 9X $V per yard* 
935 = cost at $ ^26 per yard. 

An8, $ 4675 = cost at $ V2S per yard* 

19. What is the cost of 8460 hats, at $ 142^ apiece,? 

at $ 1*60 apiece ? at $ 3*20 apiece ? at 

$4*06^ apiece? 

Am. $9517*50. $12690. $27072. $34368*75. 

^ aO. To find the value of artkka sold by the 100, or 1000. 

1. What is the value of 865 feet of timber, at $ 5 per 

hundred ? 

Were the price $5 
OPEIU^ON. p^j j^^^ It is plain, &e 

^ value would be 865 x 

I $5= $4325; butthe 

$ 4325 = tHiIiM at $5 per /oo/. price b $ 5 for lOO' feet ; 

consequently, $ 4325 is 
100 times the true value of the timber ; and therefore, if we 
divide this number ( $ 4325) by 100, we shall obtain the 
true value ; but to divide by 100 is but to cut off the two 
right hand figures, or, in federal money, to remooe the eeparOr 
trix two figures to the lefi* Jus, $ 43*25. 

It is evident, that, were the price so much per fJUtisatid^ 
the same remarks would apply, with the exception of cutting 
off three figiures instead of two. Hence we derive the 
general Rule iot finding the value of articles sold by the 100, 
or 1000 : — ^Multiply the number by the price, and, if it be 
reckoned by the 100, cut off the two right hand figures, and 
the product will be the answer^ in the same kind ordenomi* 
nation as {he price. If the article be reckoned by the 1000, 
cut off the three right hand figures. 

EXAMPIiES FOR PRACTICE; 

2. What is the value of 4250 feet of boards, at $ 14 per 
1000 ? Ans. 59 dollars and 50 cents. 

OPERATION. 

4250 

$ 14 In this example, because the price is at 

17000 ®^ much per 1000 feet, we divide by 1000^ 

4250 ^^ ^^* oflrthree figures. 

$ 59*500 
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3. What will 3460 feet of timber come to, at $ 4 per 
hundred ? 

4. What will 24650 bricks come to, at 5 dollars per 1000 ? 

5. YHiat will 4750 feet of boards come to, at $ 12^25 per 
lOOO ? Asta. 58^187. 

6. YHiat will 38600 bricks cost, at $ 4^75 per 1000 ? 

7. What will 46590 feet of boards cost, at $ 10^625 per 
1000 ? 

8. What will 75 feet of timber cost, at $ 4 per 100 ? 

9. What is the value of 4000 bricks, at 3 dollars per 1000 ? 

DIVISION OF FEDERAL MONEY. 
IT 01. 1. If 3 yards of cloth cost $5^25, what is that a yard? 

OPERATION. *^'25 is 525 cents, 

3\5<25 which divided by 3, the 

"^ quotient is 175 cents, 

Answer J 175 centSy = $ 1^75. which, reduced to dollars, 

is $ 1^75, the answer. 
2. Bought 4 bushels of com for $ 3 ; what was that a 
bushel ? 

4 is not contained in 3 ; we may, however, reduce the 
$ 3 to cents, by annexing two ciphers, thus : 

OPERATION. 300 cents divided by 4, the quotient 

4)300 jg .^5 ceutg^ ^he price of each pair of 

Ans, '75 cents. ^^^^s. 

* 3. Bought 18 gallons of brandy, for $42^75 ; what did it 
cost a gallon ? 

OPERATION. 

18)42^75(2375 mt&, = $ 2^375, the answer. 
36 



67 $42^75 is 4275 cents. After bringing 

54 down the last figure in the dividend, and 

-—" dividing, there is a remainder of 9 cents, 

Jfr which, by annexing a cipher, is reduced 

^*^ to mills, (90,) in which the divisor is con- 

90 tained 5 times, which is 5 mills, and there 

90 is no remainder. Or, we might have re^ 

duced ^ 42^75 to mills, before dividing, by 

annexing a cipher, 42750 mills, which, 
divided by 18, would have given the same result, 2375 mills, 
which, reduced to dollars, is $ 2^375, the answer. 

F* 



▼n 
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4. Divide $ 59*387 by 8. 

OPERATION. 
8)69*387 

Quotient^ 7*423f , that is, 7 dollars, 42 cents, 3 mills, and j| 
. of another mill. The f is the remainder, after the last di- 
vktQn, writteo over the diyisor, and expresses such fractional 
part of another mill. For all purposes of business, it will be 
•sufficiently exact to carry the quotient only to mills, as the 
part» of a mill are of so little value as to be disregarded. 
Sometimes the sign of addition (~|-) is annexed, to show that 
there is a reniainder, thus, $ 7*423 -[-• 

From the foregoing examples, it appears, that division of 
federal money does not differ from division of simple nimi- 
bers; The quotient will be the answer in the lowest denoininor 
tian in the gvoen sum^ which may then be reduced to dollars. 

Note. If the sum to be divided contain only dollars, or 
dollars and cents, it may be reduced to mills, by annexing 
ciphers before dividing ; or, we may first divide, annexing 
ciphers to the remainder, if there shall be any, till it shall 
be reduced to mills, and the result will be the same. 

JSXAMPI.ES FOR PRACTICE. 

5. If I pay $ 468*75 for 750 pounds of wool, what is the 
value of 1 pound ? Ans, $ 0*625 ; or thus, $ 0*62^. 

6. If a piece of cloth, measuring 126 yards, cost $ 181*25, 
what is that a yard ? Ans, $ 1*46. 

7. If 536 quintals of fish cost $ 1913*62, how much is that 
a quintal? Am. $3*57. 

8. Bought a farm, containing 84 acres, for $ 3213 ; what 
did it cost me per acre ? Ans, $ 38*26. 

9. At $ 954 for 3^16 yaffds of flannel, what is that a yard ? 

Ans. $0*25. 

10. Bought 72 pounds of raisins for $ 8 ; what was that 
a pound ? ^ = how much ? 

Ans. $0*111^; or, $0*111-}-. 

11. Divide $12 into 200 equal parts; how much is one 
of the parts ? ^^ = how much ? Ans. $ 0*006. 

12. Divide $ 30 by 750. -^^ = how much ? 

13. Divide $60 by 1200. -^1^ z=: how mtich ? 

14. Divide $215 into 86 equal parts; how much will 
one of the parts be ? ^^ = how much ? 
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15. Diyide $ 176 equfdly among 250 men ; how much 
will each man receive ? ^^ = how much ? 



SUPPLEMENT TO FEDERAL MONEY. 

qUESTIOKS. 

1. Whal is understood by simple numbers? 2. 
by compouM numbers? 3f ■ ■ ■ by different c2enomifia- 
turns'^ 4. What is federal money? 5. What are the de« 
nominations used in federal mpney ? 6. How are dollars 
<£stingiusked from cents ? 7.' Why are two places assigned 
for cents, whUe only one place is assigned for ^mills ? 8. 
To what does the relative value of mills, cents, and dollars 
correspond? 9. How are mills reduced to dollars? 10. 

to cents? 11. Why? 12. How are dollars reduced 

to cents? 13. to mills? 14. Why? 16.' How i$ 

the addition of federal money -performed ? 16. ■ 
sutoaction ? 17. multiplication ? IS. divi- 
sion? 19. Of what name is the product ki multiplication, 
and the qmtient in diyision ? 20. In case dollars otdy are 
given to be divided, what is to be done ? 21. When is one 
number or quantity said to be an ctliquci part of another ? 
22. What are some of the aliquot parts of a dollar ? 23. 
When the price is an aliquot part of a dollar, how may the 
cost be found ? 24. What is this manner of operating 
called ? 25. How do you find the cost of articles, sold by 

the 100 or 1000 ? 

■^ — EXERCISBSk 

1. Bought 23 firkins of butter, each containing 42 pounds, 
for 16 j- cents a pouod ; what would that be a firkin, and 
how much for the whole ? An8> ^ 159^39 for the whole. 

2. A man killed a beef, which he sold as follows, viz. the 
hind quarters, weighing 129 pounds each, for 5 cents a 
pound ; the fore quarters, one weighing 123 pounds, and the 
other 125 pounds, for. 4 JF cents a pound; the hide and tal- 
low, weighing 163 pounds, for 7 cents a pound ; to what 
did the whole amount ? Ans. •$ 35^47. 

3. A farmer bought 25 pounds of clover seed at 11 cents 
abound, 3 pecks of herds grass seed for $ 2'25, a barrel of 
flour for $ 6^50, 13 pounds of sugar at 12^ cents a pound ; 
for which he paid 3 cheeses, each weighing 27 pounds, at 
8^ cents a pound, and 5 barrels of cider at $ 1'25 a barrel. 
The balance between the articles bought and sold is 1 cent 
is it /or, or agaimt the farmer ? 
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4. A man dies, leaving an estate of $ 1^1600 ; diere are 
demands against the estate, amountipg to $ 39876^74 ; the 
residue is to be divided between 7 sons; what will each 
one receive ? 

5. How much coffee, at 25 cents a pound, may be had for 
100 bushels of rye, at 87 cents a bushel ? Ans, 348 pounds. 

6. At 12^ cents a pound, what must be paid for 3 boxes 
of sugar, each containing 126 pounds ? 

7. If 660 men receive $ 86'76 each, what will they all 
receive ? 

8. A merchant sold 275 pounds of iron, at 6^ cents a 
pound, and took his pay in oats, at $ 0^50 a bushel ; how 
many bushels did he receive ? 

9. How many yards of cloth, at $ 4^66 a ytird, must be 
given for 18 barrels of flour, at {^9^32 a barrel ? 

10. What is the price of three pieces of cloth, the first 
containing 16 yards, at $ 3^75 a yard ; the second, 21 yards, 
at $ 4^50 a yard ; and the third, 35 yards, at $ 542 j a yard ? 

IT 32. It is usual, when goods are sold, for the seller to 
deliver to the buyer, with the goods, a bill of the articles 
and their prices, with the amount /^ast up. Such bills are 
sometimes called bills of parcels. 

^ Boston, Jaauaiy 6, 1827. 

Mr. Md Atlas 

Bought ofBenj. Bwrdett 

12J yards figured Satin, at $2'50ayard, $31<25 

8 sprigged Tabby,... 1<25 10^ 

Received payment, $41 '25 

Benj. Burdett. 



Salem, June 4, 1827. 

Mr. James Paywell . 

Bought of Simeon Tfcrifiy/t' ^ 

3 hogsheads new Rum, 118 gal. each, at $0*31 a gal. / 

2 pipes French Brandy, 126 and 132 gal. .. 1*12^ .. .*.... 
1 hogshead brown Sugar, 9j- cwt. .. 10*34 .. cwt. 

3 casks of Rice, 269 lb. each, .. *05 ..lb. 

5 bags Coffee, 75 lb. each, .. *23 

1 chest hyson Tea, 861b. .. *92 



Received payment, $706*52}- 

For Simeon Thrifty, 

Pf.ter Faithfui*. 






>• 
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/ WUdernefSy Fej^ruary 8» 18B7. 



Mr. Peter Ca$f&Ue^ < kJ ^ / CCft^J^ 

(Seeirao.) / BougJuofAaJMtam J 

5682 feet Boards, at $6 per VL 

2000 8*34 

800 Thick Stufi; .. 12^4 

1600 Lathing, .. 4* 

650 Plank, .. 10* 

879 Timber, .. 2*60 C. 

236 .. 2*75 

Received payment, $ 101*849 

AsaFalltree. 

iVofe. M. stands for the Latin mOs^ which signifies 1000, 
and C« for the Latin word cenlmn, which signifies ICO. 



RBDUOTIOll'. 

IT 3S. We have seen, that, in the United States, money 
is reckoned in dollars, cents, aiid mills. In England, it b 
reckoned in pounds, shillings, pence, and farthings, called 
denominations of money. Time is reckoned m years, months, 
weeks, days, hours, minutes, and seconds, called denomina- 
tions of time. Distance is reckoned in miles, rods, fset, and 
inches, called denominations of measure, &c. 

The relative value of these denominations is exhibited in 
tables, which the pupil must commit to memory. 



ENGLISH MONEY. 



The denonunations are pounds, shillings, pence, and far- 
things. 

TABIiS. 

4 farthings (qrs.) make 1 penny, marked d. 

12 pence - - - - i shillbg, - - s. 

20 shillings - » -^ - 1 pound, - - &. 

Note. Farthings are often written as the fraction of a 
penny; thus, 1 farthing is written ^d., 2 farthings, i^d., 8 
furthings, f d. 



r- 



TO 



RSJDUCTIOir. 



^ 



How many farthings in 1 

penny ? in 2 pence ? 

in 3 pence ? ^ in 6 

pence ? in 8 pence ? 

m 9 pence ? — in 12 pence ? 

in 1 shiUing? in 2 

shillings ? 



IFM. 



How many pence in 2 shil- 
lings ? in 3 s. ? in 

4-8* ? ^ in 6 s. ? in 

Ss. ? -^i-i-. in 10 s. ? in 2 



shillings and -2 p^n^ ? ^"v 
ift^S. 3d. ? «--*~-im 2s< 4 d. ? 
in2 s. 6 dv ? '>''«-^ in 3 ».« dw > 
in 4 s. 3 d. ? 

How many shillings in 1 

pound ? in 2iS . ? 

inSiB.? m4ie. ? — 

in4ie.6s. ? in6iB.8s.? 

in 3£. 10s.? in 



2J^. 15 s.? 



How many pence in 4 far- 
things ? '— — in 8 farUmigs ? 
in 12 farthings ? in 



24 farthings ? — in 32 ieur- 
things ? in 36 farthings ? 



in 48 qrs. ? How. many 
shillings in 48 qrs. ? x in 



96 qrs. ? 
How many shillings in 24 



pence ? 
in48d. ? 
ift96d. ? 
in 26 d. ? 
In 28 d« ? 
in 42 d. ? 



■ • -1 •■ 



1 u 



in 36 d. ? 

-in72d.?. 

in 120 d.?- 

.in27d.?. 

•inSOd.?^ 

-«l5ld.? 



How many pounds in 20 shil- 
lings ? m 40 8. ? — — in 

d© 8. ? — '" in 80 s. ? ■ in 
86 s.? in 128 s.? in 

70 s. ? — — in 56 s. ? 



It has ajready been remained, that the changing of o/ne 
^nd, or denominatioti, into cmsiher kind^ or denomination, 
without altering their value, is called ReducHm. (IT 27.) 
Thus^when we change shillings into pounds, or pounds into 
schillings, we are said to re(2ace l^em. From the foregoing 
examples, it is evident, that, when we reduce a denomina- 
tion of greater value into a denomination of less value, th« 
reduction is performed by multiplication ; and it is then call 
ed Reduction Descending, But when we reduce a denomina- 
tion of less value into one of greater value, the reduction is 
performed by ditman, ; it is then called Reduction Ascending. 
Thus, to reduce pounds to shillings, it is plain, we must 
mukiply by 20. And again, to reduce shillings to pounds, 
we must dmde by 20. It follows, therefore, that reductimi 
descendmg and ascending reeiprocaUy prove each 0ther, 
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1. Inl7«£. Ids. 6fd. how 
many farthings ? 

OPERATION. 

£. s. d, qrs ^ 

17 13 6 3 

209. 



353«. in Vt&. 139. 
12 dl 



4242 d. 
4g, 



16971 qrB, the Am. ' 

In the ahove example, he- 
cause 20 shillings make 1 
poyiid^ therefore we multiply 
17iB. by 20, increasing the 
product by the addition of the 
given shillings, (13,) which, 
it is evident, must always be 
done in like cases ; then, be- 
cause 12 pence make 1 shil- 
ling, we multiply the shillings 
(353) by 12, ^ding m the 
given pence, (6.) Lastly, 
because 4 farthings make 1 
penny, we nuiltiply the pence 
(4242) by 4, adding in the 
given farthings, (3.) We 
then find, that in \1£,. 13 s. 
6f d.,^ are contained 16971 
farthings. 

TT 34. The process in the 
fully examined, will be found 

To' reduce high demrnma- 
Hom to lowery — Multiply the 
highest denomination by that 
number which it takes of the 
n^xt less to make 1 of this 
higher, (increading the pro- 
dosii by the number given, 
if .4^, of. ibatleift denoiuinar 



2. In 16971 farthings, bow 
many pounds ? , 

OPERATION. 
FaithinpiBapenny, 4)16971 Sff. 

FBneeinadiiUiiii, 12)4242 6 A 

Shittinffifaiapoand, 2|0)35|3 13'- 

i?-e. 

Ana, 17iS. 139.' 6^. 

Farthings will be reduced 
to pence, if we divide them 
by 4, because every 4 far- 
things make 1 penny. There- 
fore, 16971 farthings divided 
by 4, the quotient is 4242 
pence, and a remainder of 3, 
which is farthings, of the 
same name as the dividend. 
We then divide the pence 
(4242) by 12, reducing them 
to shillings ; and the sellings 
(353) by 20, reducing them 
to pounds. The last quotient, 
17iS., with the several re- 
mainders, 13 s. 6 d. 3 qrs. con- 
stitute the answer. 

Note. In dividing 353 s. by 
20, we cut off the cipher, &c., 
as taught IT 22. 

foregoing examples^ if care- 
to be as follows, viz. 

To reduce low denondnoHons 
to higher^ — ^Divide the lowest 
denomination given by that 
number which it takes of the 
same to make 1 of the next 
higher. Proceed in the same 
manner with each siicceedmg 
denomination, until you hay« 



7« 



RKDUCTtON. 



irs4. 



tion.) Proceed in tke same 
maDner with each succeeding 
denomination, until you have 
brought it to the denomination 
required. 



brought it to the denomination 
required. 



BXAMPLES FOR PRACTICE. 



3. Reduce Z2£. 15 s. 8d. 
to farthings. . 

5. In 29 guineas, at 28 s. 
<tacb, how many farthings ? 
~ 7. Reduce $ 163, at 6 s. 
each, to pence ? 

9. In 15 guineas, how 
many pounds ? 



4. Reduce 314*^2 farthings 
to pounds. 

6. In 38976 farthings, how 
many guineas ? 

8. Reduce 11736 pence tc 
dollars. 

10. Reduce 21 iS. to guin- 
eas. 



Note. We cannot reduce guineas directly to pounds, but 
we may reduce the guineas to shiUings, and then the shil- 
lings to pounds. 

TROY WEIGHT. 

By Troy weight are weighed gold,* silver, jewels, and all 

iquors. The denominations are pounds, ounces, penny- 
weights, and grains. 

TABI.E. 

24 grains (grs.) make 1 pennyweight, marked pwt. 

20 pennyweights - - 1 ounce, ----- oz. 

J2 ounces - - - - 1 pound, ----- lb, 



J 2 ounces 

11. Bought a silver tank- 
ard, weighing 3 lb. 5 oz., pay- 
mg at the rate of $1^08 an 
ounce ; what did it cost ? 

13. Reduce ^lOTlb. 8oz. 
12 pwt. to pennyweijgbts. 

15. In 71b. lloz. 3 pwt 
9 grs. of silver, how many 
grains? 



12. Paid $ 44^28 for a sil- 
ver tankard, at the rate of 
$ 1^08 an oiifnce ; what cUd it 
weigh? 

-14. In 50572 pwt how 
many pounds ? 

16. Reduce 45681 grains 
to pounds. 



■^. 



* The fineness of gold is tried by fire, and is recKcoed m carats, by vvfaich is 
anderstood the 24th part of any quantity i^ if it lose nouiinff ih the tnal^ it is said 
to be 24 carats fine; if it lose 2 carats, il is then 2S c&uts&ei which is theMaad- 
ard fw gold^ 

Silver -wmch abides the fire without loss is said tc ce 12 ounces finaw The 
standard for silver coin, is 11 oz. 2 pfwts. of fine i.YCr, and 18 pwts. of copp«r 
meltiM tofethei 
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APOTHECARIES' WEIGHT. 

Apothecaries' weiglif^ is used by apothecaries and physi- 
cians, in compounding medicines. The denominations aro 
pounds, ounces, drams, scruples, and grains. 

TABLE. 

20 grains, (grs.) make 1 scruple, marked B. 

3 scruples - - - I dram, - - - 5 ; 

8 drams - - - - l ounce, - - - | . 

12 ounces - - - - i pound, - - - lb. 

17. In9ib. 8i. 15. 2 9. 1 18. Reduce 65799 grs. to 
, 19 grs., how many grains. pounds. 



AVOIRDUPOIS WEIGHT.t 

By avoirdupois weight are weighed all things of a coarse 
tmd drossy nature, as tea, sugar, bread, flour, tallow, hay, 
leather, medicines, (in buying and selling,) and aH kinds 
of metals, except goU and silver. The denominations are 
tons, hundreds, quarters, pounds, ounces, and drams. 

TABIiE. 

16 drams, (drs.) make 1 ounce, - marked - oz. 

16 ounces ----- 1 pound, ----- lb. 

28 pounds ----- 1 quarter, ----- qr. 

4 quarters ----- 1 hundred weight, - - cwt* 

20 hundred weight - - 1 ton, ------ T. 

Note 1. In this kind of weight, the words gross and nei 
are used. Gross is the weight of the goods, together with 
the box, bale,, bag, cask, &c., which contains them. Net 
weight is the weight of the goods only, after deducting the 
weight of the box, bale, bag| or cask, &c., and all other al- 
lowances. 

Note 2. A hundred weight, it will be perceived, is 112 A* 
Merchants at the present time, in our principal sea-porti|| 
buy and sell by the 100 pounds. 

* The pound and ounce apothecaries' weight, and the pound and ounce TtOf, 
€ae 4he same, wily differently divided j and subdwided. 

t 175 oz. Troy = 192 oz. avoirdupois, and 175 lb. Troy=:144)b. Wftag^ 
pois. 1 lb. Troy = 5760 grains, and 1 lb. avoirdnjwis s^ 740O grains Trojr. 
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19. What vnll 6 cwt 3 qrs.i 
IT lb. of sugar come to, at 
12^ cents a pound. 

21. A merchant would put 
109 cwt. qrs. 12 lb. of 
raisins into boxes, containing 
26 lb. each ; how many boxes 
will it require ? 

23. In 12 tons, 15 cwt 
1 qr. 191b. 6 oz. 12 dr. how 
many drams ? 

25. In 28 lb. avoirdupois, 
how many pounds Troy ? 



20. How much sugar, at 
12^ cents a pound, may be 
bought for $ 82*625 ? 

22. In 470 boxes of raisins, 
containing 26 lb. each, how 
many cwt. ? 



24. In 7323500 drams, how 
many tons ? 

26. In 34 lb. oz. 6 pwt. 
16 grs. Troy, how many 
pounds avoirdupois ? 



CLOTH MEASURE. 

Cloth measure is used in selling cloths and other goods, 
sold by the yard, or ell. The denominations are ells, yards, 
quarters, and nails. 

TABLE. 

1 nails, (na.) or 9 inches, make 1 quarter, marked qr. 
i quarters, or 36 inches, - 1 yard, - - - - - yd. 
3 quarters, 1 ell Flemish, - - E. FL 

5 quarters, ------ 1 ell English, - - E. E. 

6 quarters, ------ 1 ell French, - - E.Fr. 



27. In 573 yds. 1 qr. 1 na. 
^ow many nails? 

29. In 151 ells Ehg. how 
jiany yards ? 

Note. Consult IT 34, ex. 9 . 



28. In 9173 naib, how ma- 
ny yards ? 

30. In 188f yards, how ma- 
ny ells English ? 



LONG MEASURE. 

Long measure is used in measuring distances, or other 
things, where length is considered without regard to breadth. 
The denominations are degrees, leagues, miles, furlongs^ 
rods, yards, feet, inches, and barley-corns. 



IT S4. 



REDUCTION. 



76 



TABLE. 

3 barley-coras, (bar.) make 1 inch, 



marked - 



12 inches, 

3 feet, 

5^ yards, or 16j-feet, 
40 rods, or 220 yards, - 
•8 fu rlongs, or 320 rods, 

3 miles, - - - - 



60 geographical, or 69^ > ^ ^^ 

statute miles, - - > » > 

360 degrees, t - - - 



3 1 . How many barley-corns 
will reach round the globe, it 
being 360 degrees ? 

Note. To multiply by 2, is 
to take the multiplicand 2 
times ; to multiply by 1, is to 
take the multiplicand 1 time ; 
to multiply by |-, is to take the 
multiplicand half a time, that 
is, the half of it. Therefore, 
to reduce 360 degrees to stat- 
ute miles, we multiply first by 
the whole number, 69, and to 
the product add half the multi- 
plicand. Thus : 

i)S60 
69^ 

3240 
2160 

180 half of the multiplicand. 

25020 statute miles in 360 de- 
grees. 

33. How many inches from 
Boston to the city of Wash- 
ington, it being 482 miles ? 

B5. How many times will a 
wheel, 16 feet and 6 inches 
igk circumference, turn round 
in the distance from Boston to 
Providence, it being 40 milei? ? 



1 foot, 

1 yard, - - - - - 

1 rod, perch, or pole, - 

1 furlong, - - - - 

1 mile, - - - - - 

1 league, - - - - 



m. 

ft 

yd. 

r.p. 

fur. 

M. 

L. 



- - deg. or ^ 

a great circle, or circumfer 
ence of the earth. 

32. In 4755801600 barley- 
corns, how many degrees ? 

Note. The barley-corns be- 
ing divided by 3, and tfiat 
quotient by 12, we have 
132105600 feet, which are to 
be reduced to rods. We can- 
not easily divide by 16^ on 
account of the fraction ^ ; but 
16^ feet = 33 half feet^ in 1 
rod ; and 132105600 feet = 
264211200 half feety which, 
divided by 33, gives 8006400 
rods. 

Hence, when the divisor is 
encumbered with a fraction^ 
i or ^, &c., we may reduce 
the divisor to halves^ orfouf^y 
&c., and reduce the dividend 
to the same; then the quo- 
tient will be the true answer. 

34. In 30539520 inche^., 
how many miles ? 

36. If a wheel, 16 feet 6 
inches in circumference, turn 
round 12800 times in going 
from Boston to Providence; 
what is the distance ^ 



T« 
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LAND OR SQUARE MEASURE. 

Square measure is used in measuriDg land, and any other 
thing, where length and breadth are considered. The de- 
nominations are miles, acres, roods, perches, yards, feet and 
inches. 

IT 35. 3 feet in length make a yard in long measure ; hut it 
requires 3 feet in length and 3 feet in breadth to make a yard 
in square measure ; 3 feet in length and one foot wide make 
3 square feet ; 3 feet in length and 2 feet wide make 2 
times 3, that is, 6 square feet ; 3 feet in length and 3 feet 
wide make 3 times 3, that is, 9 square feet This will 
clearly appear from the annexed figure. 



It Is plain, also, that a square foot, 
. that is, a square 12 inches in length 
* and 12 inches in hreadth, must con- 
tain 12 X 12 = 144 square inches. 



TABLE. 

144 square inches = 12 X 12 ; that is, ) 

12 inches in length and 12 inches > make 1 square foot 
in breadth ------ j 

9 square feet z= 3 X 3 ;» that is, 3 feet ) 
in length and 3 feet in breadth ) 
30^ square yards = 5^ X 5^, or 272|^ 

square feet = 16J X 16^, - 
40 s(yiarerods, ------ 

4 roods, or 160 square rods. 





3fe^t=^lyard. 
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- 1 square yard. 

(1 square rod, 
" I perch or pole. 

- 1 rood. 

- 1 acre. 
640 acres,' --'---'--- l square mile. 

Note. Gunter's chain, used in measuring land, is 4 rods 
in length, ft consists of 100 links, each link being 7-^ 
inches in length ; 25 links make 1 rod, king measure, and 
95 square links make 1 9quare rod. 



IT 35, 36. 

37. In 17 acres 3 roods 12 
rods, how many square feet ? 

Note. Id reducing rods to 
feet, (he multiplier will be 
272^. To multiply by J, is to 
take a fourth part of the mul- 
tiplicand. The principle is 
the same as shown ^ 34, 
ex. 3l- 



39. Reduce 64 square miles 
" o square feet ? 

41. There is a town 6 miles 
square ; how many square 
miles in that town? -how 
many acres? 
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38. In 776457 square feet, 
how many acres ? 

Note. Here we have 776457 
square feet to be divided by 
272f. Reduce the dirisor to 
ftmrths, that is, to the lowest 
denomination contained in it j 
then reduce the dividend to 
fmtrtha, that is, to the same 
denomiaatiou, as shown 1133, 
ex. 34. 

40. In 1,784,217,600 square 
feet, how many square miles ? ' 

42. Reduce 23040 acres to 
square miles. 



SOLID OR CUBIC MEASURE. 

Solid or cubic measure is used in measuring things that 
hare length, breadth, and thickness; sueh as timber, wood, 
stone, bales of goods, &c. The denominations are cords, 
tons, yarda, feet, and inches. 

IT 30. It has been shown, that a square yard contains 
3 X 3 =:9 square feet A cubic yard is 3 feet long, 3 feet 
'wde, and 3 feet thick. Were it 3 feet long, 3 feet wide, 
■ nd <me foot thick, it would contain 9 cubic feet; if 2 feet 
hick, it would contain 2 X 9 ^= 18 cubic feet ; imd, as it is 
' 1 3 X 9 — 27 cubic feet This 
will clearly appear from the 
annexed figure. 

It is plain, also, that a cubic 
foot, that is, a solid, 12 inches 
in length, 12 inches in breadth, 
and 12 inches in tbickness, 
will contain 12 X 12 X 12k 
1728 soUd or cubic inches. 
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TAB1.E. 

lf28 Bolid inches, =± 12 X 12 X 12, i 

that is, 12 inches in length, > make 1 solid foot 
12 in breadth, 12 in thickness, } 
27 solid feet, i= 3x3X3 - - - - 
40 feet of round timber, or 50 feet > 
of hewn timber, - - " - 5 " 
128 solid feet, in 8 X 4 X 4, that ) .* 
is, 8 feet in length, 4 feet in > - - 
width, and 4 feet in height, j 

Note. What is called a cordfoot, in measuring wood, is 
16 solid feet ; that is, 4 feet in length, 4 feet in width, and 
1 foot in height, and 8 such feet, that is, S cord feet make 
1 cord 



1 solid yard. 
1 ton or load. 

1 cord 01* wood. 



43. Reduce 9 tons of round 
timber to cubic inches. ' 

45. In 37 cord feet of wood, 
how many solid feet ? 

47. Reduce 64 cord feet of 
wood to cords. 

49. In 16 cords of wood, 
how many cord feet? how 
many solid feet ? 



44. In 622080 cubic inchcsj 
how many tons of round tim- 
ber? 

4^. In 592 solid feet of 
wood, how many cord feet ? 

48. In 8 cords of wood, how 
many cord feet ? 

50. 2048 solid feet of wood, 
how many cord feet? how 
many cords? 



WINE MEASURE. 

Wine measure is used in npeasuring all spirituous liquors, 
ale and beer excepted ; also vinegar and oil. The denomi- 
nations are tuns, pipes, hogsheads, barrels, gallons^ quarts, 
pints, and gills. 

TABIiE. 

4 gills (gi.) - make - - 1 pint, marked pt 

2 pints -------1 qiiaii;, - - - qt. 

4 quarts ------ i gallon, - - - gal. 

31 J gallons ------ i barrel, - - - bar. 

63 gallons ------ j hogshead, - " - hhd. 

2 hogsheads ----- i pipe, - r - P. 

2 pipes, or 4 hogsheads - 1 tun, - - - - T. 

Note. A gallon, wine measure, contains 231 cubic inches. 
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51. Reduce 12 pipes of wine 
to pints. 

53. In 9 P. 1 hhd. 22 gals. 
3 qts. how many gills ? ^ 

55.' In a tun of cider, how 
many gallons ? 



52. In 12096 pints of whie, 
how many pipes ? 

54. Reduce 39032 gills to 
pipes. 

56. Reduce 252 gallons to 
tuns. 



ALE OR BEER MEASURE. 

Ale or beer measure is used in measuring ale, beer, and 
milk. The denominations are hogsheads, barrels, gallons^ 
quarts, and pints. 

TABLE. 

2 pints (pts.) - make - 1 quart, - marked qt 

4 quarts ----- i gallon, ----- gal, 

36 gallons - / - - - 1 barrel, ----- bar. 

54 gallons ----- i hogshead, - - - - hhd 

jVb/e. A gallon, beer measure, contains 282 cubic inches. 



57. Reduce 47 bar. 18 gal. 
of ale to pints. 

59. In 29 hhds. of beer, 
how many pints ? 



58. In 13680 pints of ale. 
how many barrels ? 

60. Reduce 12528 pints to 
hogsheads. 



DRY MEASURE. 



Dry measure is used in measuring all dry. goods, such as ^ 
grain, fruit, roots, salt, coal, &c. The denominations are 
chaldrons, bushels, pecks, quarts, and pints. 

TABIiE. 

2 pints (pts.) make - 1 quart, - marked - qt 

8 quarts 1 peck, ----- pk. 

4 pecks ----- 1 bushel, ----- bii. 

36 bushels ----- 1 chaldron, - . - - ch 

Note* A gallon, dry measure, contains 268^ cubic inches . 
A Winchester bushel is 184 inches in diameter, 8 inches 
deep, and contains 2150f cubic inches. 
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61. In 75 bushels of wheat, 
how many pints ? 

63. Reduce 42 chaldrons of 
coals to pecks. 



62. In 4800 pints, how ma- 
ny bushels ? 

64. In 6048 pecks, how ma- 
ny chaldrons ? 



» 



TIME. 

The denominations of time are years, months, weeks, 
days, houn», minutes, and seconds. 

60 seconds (s.) - make - 1 minute, marked m. 

60 minutes ------ i hour, - - - - h. 

24 hours -------1 day, - - - - d. 

7 days -------i week, -* - - - w. 

4 weeks ------/ I month, - - - - mo. 

13 months, 1 day and 6 hours, > 1 common, or > . vr 

or 366 days and 6 hours, ) Julian year, J ' f^' 

IT 37. The year is also divided into 12 calendar months, 
which, in the order of their succession, are numbered as fol- 
lows, viz. 

January, 1st month, has 31 days. 
February, 2d, - - - 28 
March, 3d, - • - 31 

Mayl'.- S; I' I I 31 ^t^V^Al'^^^^' 

June - 6th .. . 30 canbe divided by 4 wiOj- 

Julv 7th 31 out a remainder, it is call- 

Aujiist," 8th; I -" I 31 ed leap year, in which 

September, 9th;, 30 February has 29 days. 

October, lOth^ - - - 31 

November, 11th, - - - 30 

December, 12th, - - - 31 

The number of days in each month may be easily fixed in 
the mind by committing to memory the following lines : 

Thirty days hath September, 
April, June, and November, 
February twenty-eight alone ; 
All the rest have thirty-one. 
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The first seven letters of the alphabet, A, B, C, D, Bt t\ G', 
are used to mark the several days of the week, and they are 
disposed in such a manner, for every year, that the letter A 
shsJl stand for the 1st day of January, B for the 2d, &c. In 
pursuance of this order, the letter which shall stand for Smir 
dajfy in any year, is called the Dominical letter for that year. 
The Dominical letter being known, the day of the week 
on which each month comes in may be readily calculated 
from the following couplet : 

At Dover Dwells George Brown, Esquire^ 
Good Carlos Finch And David Fiyer. 

These words correspond to the 12 months of the year, and 
the first letter in each word marks the day of the week on 
which each corresponding month comes in; whence any other 
day may be easily found. For example, let it be required 
to find on what day of the week the 4th day of July falls, m the 
year 1827, the Dominical letter for which year is G. , Good 
answers to July ; consequently, July comes in on a Sunday ; 
wherefore the 4th day of July falls on Wednesday. 

Note, There are two Dominical letters in leap years, 
one for January and February, and another for the rest of 
the year. 



65. Supposing your age to 
be 15 y. 19 d. llh. 37 m. 
45 s., how many seconds old 
are you, allowing 365 days 6 
hours to the year ? 

67. How many minutes from 
the 1st day of January to the 
14th day of August, inclusive- 
ly? 

69. How many minutes from 
the commencement of the wai* 
between America and Eng- 
land, April 19th, 1775, to the 
settlement of a general peace, 
which took place Jan. 20th, 
1783? 



^66. Reduce 475047465 se- 
conds to years. 



68. Reduce 325440 minutes 
to days. 



70. In 4079160 minutes, 
how many years ? 



y' . 



82 SUPPLEMENT TO RSDUCTION. IT 37. 

CIRCULAR MEASURE, OR MOTION. 

Circular measure is used in reckoning latitude and longi- 
tude ; also in computing the revolution of the earth and 
other planets round the sun. The denominations are circles, 
signs, degrees, minutes, and seconds. 

TABLE. 

60 seconds (") r make - 1 minute, • - marked - ' 

60 minutes ... - - i degree, ----- o 

30 degrees ----- i sign, ------ s. 

12 signs, or 360 degrees, - 1 circle of the zodiac. 

Note. Every circle, whether great or small, is divisible 
into 360 equal parts, called degrees. 

72. In 1020300", how many 
degrees ? 



71. Reduce 9 s. 13o 25' to 
seconds. 



The following are denominations of things not included in 
the Tables :— 

12 particular things - make - 1 dozen. 
12 dozen --------i gross. 

12 gross, or 144 dozen, - . - - i great gross. 

Also, 
20 particular things - make - 1 score. 

6 points make 1 line, ( used in measuring the lengtii of 
12 lines - - 1 inch, ( the rods of clock pendulums. 

.. 1^ --ihdJ ^^^^ ^^ measuring the height of 

' \ horses. 

6 feet - - 1 fathom, used in measuring depths at sea. 

112 pounds - - make - - 1 quintal of fish. 

24 sheets of paper - make - 1 quire. 
20 quires -----'--1 ream. 



SUFPXiBMSKT TO BBBUOTXOH. 

QUESTIONS. 

1, What is reduction? 2. Of how many varieties is re- 
duction ? 3. What is understood by different denominatioMy 
as of money, weight, measure, &c. ? 4. How are high de- 
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nominations brought into lower ? 5. How are low denomi- 
nations brought into higher? 6. What are the de^nomina- 
tions of English money ? = 7. What is the use of Troy weight, 

dud what are the denominationsiP 8. avoirdupois 

weight ? — the denominations ? 9. What distinction do 

you make between gross and net weight ? 10. What dis- 
tinctions do you ma^e between long, square, and cubic 
measure? 11. What are the denominations in long mea- 
sure ? 12. in square measure ? 13,. in cubic mea- 
sure? 14. How do you multiply by ^ ? 15. When the di- 
visor contains a fraction, how do you proceed ? 16. How is 
the superficial contents of a square figure found ? 17. How 
is the solid contents of any body found in cubic measure ? 

18. How many solid or cubic feet of wood make a cord ? 

19. What is understood by a cord foot 1 20. How many 
such feet make a cord ? 21. W|tat are the denominations 

of dry measure ? 22. — of wine measure ? 23. of 

time ? 24. of circular measure ? 26. For what is cir- 
cular measure used ? 26. How many rods in length is Gun- 
ter^s chain ? of how many links does it consist ? how many 
links make a rod ? 27. How many rods in a mile ? 28. How 
many square rods in an acre ? 29. How many pounds make 
1 cwt. ? 

EXERCISES. 

1. In 46 iS. 4s., how many dollars? Ans. $ 154. 

2. In 36 guineas, how many crovnis, at 6 s. 7d. each ? 

Ans. 153 crowns, and 9 d. 

3. How many rings, each weighing 5 pwt. 7 grs., may be 
made of 3 lb. 5 oz. 16 pwt: 2 grs. of gold? Ans. 158. 

4. Suppose West Boston bridge to be 212 rods in length, 
how many times will a chaise wheel, 18 feet*' 6 inches in 
circumference, turn round in passing over it ? 

Ans, 1895>^ times. 

5. In 470 boxes of sugar, each 26 lb., how many cwt. ? 

6. In 10 lb. of silver, how many spoons, each weighing 
oz. 10 pwt. ? 

7. How many shingles, each covering a space 4 inches 
one way and 6 inches the other, would it taJte to cover 1 
square foot ? How many to cover a roof 40 feet long, and 
24 feet wide ? (Sec IT 25.) Ans. to $ke lasty 5760 shingles. ^ 

8. How many cords of wood in a pile 26 feet long, 4 feet 
wide, and 6 feet high ? Ans, 4 cords, and 7 cord feet. 
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9. There is a room 18 feet in length, 16 feet in width, 
and 8 feet in height ; how many rolls of paper, 2 feet ^vlde, 
^nd containing 1 1 yards in each roll, will it take to cover the 
walls? ji ^ Ans. 8|f. 

10. How many cord feet in a load of wood 6 J feet long^ 

2 feet wide, and 5 feet high ? Ans. 4^ cord feet, 

11. If a ship sail 7 miles an hour, how far will she sail 
at that rate, in 3 w. 4 d. 16 h. ? 

12. A merchant sold 12 hhds. of brandy, at $2^75 a gal- 
lon ; how much did each hogshead come to, and to how 
much did the whole amount ? 

13. How much cloth, at 7 s. a yard, may be bought for 
29£. Is.? 

14. A goldsmith sold a tankard for 10 iS. 8s. at the rate 
of 5 s. 4 d. per ounce ; how much did it weigh ? 

15. An ingot of gold weighs 2 lb. 8 oz. 16 pwt. ; how 
much is it worth at 3 d. per pwt. ? 

16. At $ 0'18 a pound, what will 1 T. 2 cwt 3 qrs. 16 lb. 
of lead come to ? 

17. Reduce 14445 ells Flemish to ells English. 

18. There is a house, the roof of which is '44^ feet in 
length, and 20 feet in width, on each of the two sides ; if 

3 shingles in width cover one foot in length, how many 
shingles will it take to lay one course on this roof? if 3 
courses make one foot, how many courses will there be on 
one side of the roof ? how many shingles will it take to 
cover one side ? to cover both sides ? 

Ans, 16020 shingles. 

19. How many steps, of 30 inches each, must a man take 
in travelling 54^ miles ? 

20. How many seconds of time would a person redeem 
in 40 years, by rising each morning j hour earlier ^an he 
now does ? 

21. If a man lay up 4 shillings each day, Sundays ex- 
cepted, how many dollars would he lay up in 45 years ? 

22. If 9 candles are made from 1 pound of tallow, bow 
many dozen' can be made from 24 pounds and 10 ounces ? 

23. If one pound of wool make 60 knots of yarn, how 
many skeins, of ten.knots each, may be spun from 4 pounds 
6 ounces of wool ? 
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ADDZTzoar y? 

OF COMPOUND NUMBERS. 

IT 38. 1. A boy bought a knife for 9 pence, and a comb 
for 3 pence ; how much did he give for both ? Ans, 1 shilling. 
^ 2. A boy gave 2 s. 6 d. for a slate, and 4 s. 6 d. ibr a book ; 
bow much did he give for both ? 

3. Bought one book for 1 s. 6 d., another for 2 8. 3d., an- 
other for 7 d. ; how much did they all cost ? Ans. 4 s. 4 d. 
v^ 4. How many gallons are 2 qts. -(- 3 qts. -(- 1 qt. ? 

6. How many gallons are 3 qts. + 2 qts. -j- 1 qt. -f* 3 
qts. -|- 2 qts. ? 

6. How many shillings are 2 d. -^ 3 d. -|- 5 d. •(- 6 d. -|- 7 d. ? 

7. How many pence are-1 qr. -}- 2 qrs. -j- 3 qrs. -|- 2 qrs, 
• + 1 qr. r 

8. How many pounds are 4 s. -|- 10 s. + 15 s. + 1 s. ? 

9. How many mlDutes are 30 sec. -f- 45 sec. -j- 20 sec. ? 

10. How many hours are 40 min. -f- 25 min, -}- 6 min. ? 

11. How many days are 4 h. + 8 h. + 10 h, -(- 20 h. ? 

12. How many yards in length are 1 f. -f- 2 f. + 1 f. ? 

13. How many feet are 4 in. + 8 in. -f- 10 in. + 2'in. 

14> How much is the amount of 1 yd. 2 ft. 6 in. -|- 2 yds. 
lit 8in.? 

15. What is the amount of 2 s. 6 d. -f-^ s. 3 d. -|-7s. 8d. ? 

16. A man has two bottles, which he wishes to fill with 
wine ; one will contain 2 gal. 3 qts. 1 pt., and the other 3 
qts. ; how much wine can he put in them ? 

17. A man bought a horse for 15 £, 14 s. 6 d., a pair of 
oxen for 20 iB. 2 s. 8 d., and a cow for 5 J . 6 s. 4 d.; what 
did he pay for all ? 

When the numbers' are large, it will be most convenient 
to write them down, placing those of the same kind, or de- 
nomination, directly under each other, and, beginning with 
those of the least vulue, to add up each kind separately. 

OPERATION. In this example, adding up the 

• ^' *• ^- columnof pence, we find the amount 

on o ft to be 18 pence, which being = 1 s, 

*^ A f ' 6 d., it is plain, that we may write 

^ ^ ^ down the 6 d. under the column of 

Am. 41 3 6 pence, and reserve the Is. t&beadd- 

'^..^. ed in with the «lft«r shillings. 

H 
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Nexty adding up the column of shillings, together with 
the 1 s. which we reserved, we find the amount to be 23 s. 
x= 1 ^ . 3 s. Setting the 3 s. under its own column, we add 
the 1 £ . with the other pounds, and, finding the amount to be 
41iS., we write it down, and the work is done. 

A^. 41iS. 3s. 6d. 

Note. It will be recollected, that, to reduce a lower into 
a higher denomination, we divide by the number which it 
takes of the lower to make one of the higher denomination. 
In addition, this is usually called carrying for that number: 
thus, between pence and shillings, we carry for 12, and be- 
tween shillings and pounds, for 20, &c. 

The above process may be given in the form of a general 
Rule for the Addition of Compound Numbers : 

I. Write the numbers to be added so that those of the 
same denomination may stand directly under each other. 

II. Add together the numbers in the column of the lowest 
denomination, and carry for that number which it takes of 
the same to make one of the next higher denomination. 
Proceed in this manner with all^ the denominations, till you 
come to the last, whose amount is written as in simple num- 
bers. 

Proof The same as in addition of simple numbers. 

EXAMPLES FOR PRACTICE. 



£. 8. d. qr. 
46 11 3 2 
16 7 4 
538 19 7 1 


£. *. d. 
72 9 6J 
18 loj 
36 16 5| 


£. 
183 

8 


8. 

19 
17 
15 


d, 

4 

10 

4 


' 








U). oz. pwt. .gr 
36 7 10 11 
42 6 9 13 
81 7 16 15 


Troy Weight. 

oz. pwt. gr. 
6 14 9 
8 6 16 
3 11 10 


oz. 
3 


ptot. 

13 

7 


18 

16 

4 



Bought a silver tankard.^ weighing 2 lb. 3 oz., a silver 
cup, weighing 3 oz. 10 pwt, and a silver thimble, weigMng 
2 pwt. 13 grs. ; what was the weight of the whole ? 
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Avoirdupois Weight. 

T. cwt, qr. Ih^ oz. dr. 



14 


11 


1 


16 


5 


10 


25 





2 


11 


9 


15 


7 


18 





25 


11 


9 



cwt. qr. 


lb. 


oz. 


dr. 


16 3 


18 


6 


14 


2 


16 


8 


12 



22 11 10 



A man boaght 5 loads of hay, weighing as follows, viz. 
23 cwt. ( = 1 T. 3 cwt.) 2 qrs. 171b. ; 21 cwt 1 qr. 16 lb. ; 
19 cwt qr. 24lb. ; 24 cwt 3 qrs. ; 11 cwt Oqr. lib.; 
how many tons in the whole ? 

Cloth Measure. 

yds. qr. na. E. Fl. qr. na. E. En. qr. nO' 

36 1 2 41 -1 2 75 4 2 

41 2 3 18 2 3 31 1 

65 3 1 57 1 . 28 3 1 



rr 



There are four pieces of doth, which measure as follows, 
viz. 36 yds. 2 qrs. 1 na. ; 18 yds. 1 qr. 2 na. ; 46 yds. 3 qrs. 
3 na. ; 12 yds. qr. 2 na. ; how many yards in the whole ? 

Long Measure. 

Deg. mi. fur. r. ft. in. bar. Mi. fur. pol 

59 46 6 29 15 10 2 37 



216 
678 


39 1 36 14 6 1 « ^.^ 
53 7 24 9 8 1 S 6 27 


«■ 


Pol. 
^ 36 
19 

[ ^^ 


Land or S<^uare Measure. 

ft. in. Ji. rood. pol. ft. . in. 
179 137 66 3 37 245 228 
248 119 29 1 28 93 25 

96 75 416 2 31 128 119 





k 
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There are 3 fields, which measure as follows, viz. 17 A. 
3r. 16 p.; 28 A. 5 r. 18 p. ; 11 A. Or. 25 p.; how much 
laod in the three fields ? 

Solid or Cubic Measure. 



Ton. 
29 


ft. in. 
36 1229 






yds. ft. in. 
75 v^22 1412 




cords. 
37 


119 


12 


19 64 






9 26 195 




9 


110 


8 


11 917 






3 19 1091 




48 


127 








WiNis Measure. 








\ 


Hfid. gal. qts. pis. 
51 53 1 1 


Tun. 
37 


hhd. 
2 


gal. qts. 
37 2 


- 




27 39 


3 





19 


1 


59 1 






9 13 





1 


28 


2 




9 





















A merchant bought two casks of brandy, containing as • 

follows, viz. 70 gal. 3 qts. ; «7 gal. 1 qt ; how many hogfr- ] 

heads, of 63 gal. each, in the whole f ^ 

Dry Measure. * 

Bus. p. qt. pt. Ch. bus. p. qts. 

36251 48 27 35 

19 3 7 6 29 1 7 



^ 



^- Time. 

Y. ' mo. w. d. k. m. s. Y. m. w. d. 

57. 11 3 6 23 55 11 40 3 1 5 

84 9 2 16 42 18 16 7 4 ] 

32 6 5 5 18 5 27 5 2 j 



I 
\ 



^39, SVWtttACTlON OF COMPOUND NUMBEB8. 89 

SVBTRACTZOar 

OF COMPOUND NUMBERS. 

^ 39. 1. A boy bought a knife for 9 cents, and sold it 
for 17 cents ; how much did he gain by the bargain ? 

2. A boy bought a slate for 2 s. 6 d., afid a book for 3 s. 6 d. ; 
how much more was the cost of the book than of the slate ? 

3. A boy owed his playmate 2 s.; he paid him 1 s. 6 d. ; 
how much did he then owe him ? 

4. Bought two books ; the price of one was 4 s. 6 d., tiie 
jprice of the other 3 s. 9 d. ; what was the difference of their 
costs ? 

5. A boy lent 5 s. 3 d. ; he received in payment 2 s. 6 d. ; 
how much was then due ? 

6. A man has a bottle of wine containing 2 gallons and 3 
quarts ; afler turning out 3 quarts, how much remained ? 

7. How much is 4 gal. less 3 gal. ? 4 gal. — (less) 2 qts. ? 
4 gal. — 1 qt ? 4 gal. — 1 gal. 1 qt. ? 4 gal. — 1 gal. 2 qts. ? 
4 gal. — 1 gal. 3 qts. ? 4 gd. — 2 gal. 3 qts. ? 4 gal. 1 qt. 

— 1 gal. 3 qts.? 

8. How much is 1 ft — (less) 6 in. ? 1 ft. — 8 in. ? 6 ft. 
3 in. — 1 ft. 6 in. f 7ft. 8 in. — 4ft. 2 in. ? 7 ft. Sin. —6 fk 
10 in.? 

9. What is the difference between 4£* 6 s. and l£. 8 s.? 

10. How much is 3ie . — (less) Is.? 3iB . — 2 s. ? B£. 

— 3s.? S£. — 16s.? 3iB. 4 s. — 2£. 6s.? lOiB. 4s.— 

5ie.8. 8? 

11. A man bought a horse for 30^. 4 s. 8d., and a cow 
ioT 5£, 14 s. 6 d. ; what is the difference of their costs ? 

OPERATION. As the two numbers are large, 

Mnupnd SO *4 8 ** ^^^ ^^ convenient to write 

SuhtrajJnd, 5 14 6 ' them down, the less under the 

'____ greater, pence under pence, shil- 

Ans. 24 10 2 lings under shillings, &c. We 

may now take 6 d. from 8d., and 
there will remain 2 d. Proceeding to the shillings, we can- 
not take 14 s. from 4 s., but we may borrow^vas in simple num- 
bers, 1 from the pounds, = 20 s., whi^h joinecL to the 4 s. 
makes 24 s., from which taking 14 s. leav^^^O s., which we 
set down. We must now carry 1 to the 6 jS'., making 6<fi., 
which taken from B0£ . leaves 24<iS ., and the work is done. 

* Note. The most conyenient way in borrowing is, to sub- 

H* 
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tract the subtrahend from the figure borrbwecl, and add the 
difference to the minuend. Thus, in the above example, 14 
from 20 leaves 6, and 4 is 10. 

' The process in the foregoing example may be presented 
in the form of a Rule for the Subtraction of Compound Num- 
bers: 

1. Write dovim the sums or quantities, the less under the 
greater, placing those numbers which are of the same de- 
nomination directly under each other. 

II. Beginning with the least denomination, take succes- 
sively the lower number in each denomination from the up- 
per, and write the remainder underneath, as in subtraction 
of simple numbers. 

III. If the lower number of any denomination be greater 
than the upper, borrow as many units as make one of the 
next higher denomination, subtract the lower number there- 
from, and to the remainder add the upper number, remem- 
bering always to add 1 to the next higher denomination for 
that which you borrowed. 

Proof. Add the remainder and the subtrahend together, 

3^ in subtraction of simple numbers ; if the work be right, 
t amount will be equal to the minuend. 

EXAMPLES FOR PRACTICE. 

L A merchant sold goods to the amount of 1 36 jS • 7 s. 6j- d., 
Jiiiil received in payment &0£. 10 s. 4fd; how much re- 
mained due ? Am. 85^ . 17 s. If d. 

2. A man bought a farm for 1256iS.*10 s., and, in selling 
it, lost 87 £ . 10 s. 6 d. ; how much did he sell it for ? 

Ans. 1168ig. 19 s. 6d. 

3. A man bought a horse for 21 £ . and a pair of oxen for 
19£. 12 b. B^d.; how much was the horse valued more than 
the oxen ? 

4. A merchant drew from a hogshead of molasses, at one 
time, 13 gal. 3 qts. ; at another time, 5 gal. 2 qts. 1 pt ; 
what quantity was there left ? Ans. 43 gal. 2 qts. 1 pt. 

5. A pipe of brandy, containing 118 gal. sprang a leak, 
when it was found only 97 gal. 3 qts. 1 pt. remained in the 
cask ; how much was the leaxage ? 

6. There was a silver tankard which weighed 3 lb. 4 oz. ; 
the lid alone weighed 6oz. 7pwt. 13grs. ; how much did 
the tankard weigh without the lid ? 
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7. From 15 lb* 2 oz. 5 pwt. take 9 oz. 8 pwt. lOgrs. 

8. Bought a hogshead of sugar, weighing 9 cwt 2 qn. 
171b. ; sold at three several times as follows, viz. 2 cwt 1 qr, 
11 lb. 5 oz. ; 2 qrs. 18 lb. 10 oz. ; 25 lb. 6 oz. ; what was ^e 
wdigbt of sugar which remained unsold ? 

Am, 6 cwt 1 qr. 171b. 11 oz. 

9. Bought a piece of black broadcloth, containing 36 yds. 
2 qrs. ; two pieces of blue, one containing 10 yds. 3 qrs. 
2 na., the other, 18 yds. 3 qrs. 3 na. ; how much more waa 
there of the black than of the blue ? 

10. From 28 miles, 5 fur. 16 r. teke 15 m. 6 fur. 26 r. 12 ft. 
It. A farmer has two mowing fields; one containing 13 

acres 6 roods ; the other, 14 acres 3 roods : he has two 
pastures also ; one containing 26 A. 2 r. 27 p. ; the other, 
45 A. 5 r. 33 p. : how much more has he of pasture thaii of 
mowing ? 

12. From 64 A. 2 r. 1 1 p. 29 ft Cake 26 A. 6 r. 34 p. 132 ft- 

13. From a pile of wood, containing 21 cords, ^as sold, at 
one time, 8 cords 76 cubic feet ; at another time, 5 cords 7 "^ 
cord feet ; what was the quantity of wood left ? ' 

14. How niany days, hours and minutes of any year will 
be future time on the 4th day of July, 20 minutes past 3 
o'clock, P. M. ? Ans, 180 days, 8 hours, 40 minutes^ 

15. On the same day, hour and minute of July, given in 
the above example, what will be the difference between the 
past and future time of that month ? 

16. A note, bearing date Dec. 28th, 1826, was paid Jan. 
M, 1827 ; how long was it at interest ? 

The distance of time from one date to that of another may 
be found by subtracting the first date from the last, observing 
to number the months according to their order. (IT 37.) 

OPERATION. 

. 1^ (1827. Istm. 2d day. Note. In casting in- 

^' \ 1826. 12 28 terest, each moath is 

Ans. ~0 4d3^ reckoned 30 days. 

• 17. A note, bearing date Oct 20th, 1823, was paid April 
95th, 1825 ; how long was the note at interest ? 

18.' What is the difference of time from Sept 29, 1816, to 
April 2d, 1819 ? Ans. 2 y. 6 m. 3 d. 

19. London i^ 51*^ 32', and Boston 42° 23' N. latitude; 
what is the difference of latitude between the two places } 

f Ans. 9** 9'. 
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20. Boston is 71° 3', and the city of Washington is IT 
43' W. longitude j what is the difference of longitude be- 
tween the two places ? - Ans. 6° 40'. 

21. The island of Cuba lies between 74° and 85° W. lon- 
gitude ; how many degrees in longit^ide does it extend ? 

IT 40. 1. When it is 12 o'clock at the most easterly ex- 
tremity of the island of Cuba, what will be the hour at the 
most westerly extremity, the difference in longitude be- 
ing 11°? 

Note, The circumference of the earth being 360°, and 
the earth performing one entire revolution in 24 hours, it 
follows, that the motion of the earth, on its surface, from 
>vest to east, is 

15° of motion in 1 hour of time ; consequently, 
1° of motion in 4 minutes of time, and 
1' of motion in 4 seconds of time. 

From these premises it follows, that, when .there is a dif- 
ference in longitude between two places, there will be a 
corresponding difference in the hour, or time of the day. 
The difference in longitude being 15°, the difference in time 
will be 1 hour, the place easterly having the time of the day 
1 hour earlier than tiie place westerly^ which must be par- 
ticularly regarded. 

If the difference in longitude be 1°, the difference in time 
will be 4 minutes, &c. 

Hence, — If the difference in longitude, in degrees and 
minutes, between two places, be multiplied by 4, the pro- 
duct will be the difference in time, in minutes and seconds, 
which may be reduced to hours. 

We are novv prepared to answer the above que>tion. 

11° Hence, when it is 12 o'clock at the 

4 most easterly extremity of the island^ 

~ it will be 16 minutes past 1 1 o'clock 

44 minutes. ^^ ^^le most western extremity. 

2. Boston being 6° 40^ E. longitude from the city of 
Washington, when it is 3 o'clock at. the city of Washington, 
what is the hour at Boston ? 

Ans. 26 minutes 40 seconds past 3 o'clock, 

3. Massachusetts being about 72°, and the Sandwich 
Islands about 155° W. longitude, when it is 28 minutes past 
6 o'clock,^h|UVI. at the Sandwich Islands, what will be the 
h^ur in MJKchusetts ? Ans. 12 o'clock at noon. 
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IT 41. 1. A man bought 2 yards of cloft, at 1 s. € d. per 
yard; what was the cost ? 

2. If 2 yards of cloth cost 3 shillings, what is that per 
yard? 

3* A man has three pieces of cloth, each measuring 10 
yds. 3 qnB. ; how many yards in the whole ? 

4. If 3 equal pieces of cloth contain 32 yds. 1 qr., how 
mu^b does each piece contain ? 

5. A man has five bottles, each containing 2 gal. 1 qt 1 pt ; 
how much wine do they all contain ? ^ 

6. A man has 11 gal. 3 qts. 1 pt of wine^ which he would 
divide equally into five bottles ; how much must he pat into 
each bottle ? 

7. How many shillings are 3 times 8 d. ? 3 X ^ d. ? 

— ^3X10d.? 4x7d.f 7X6d.^ 10 X 



9d.? 



2 X 3 qrs. ? 



6 X 2 qrs.? 



^ of 2 s. 
iof3s. 



8. How much is one third of 2 shillings ? — 

3d.? iof2s. 6d.? iof2s. 4d.? — 

6d.? tVo^'^s. 6d.? ^Jof IJd.? Jof2|Jd.? 

9. At l£. 5 s. 8f d. per^ 10. If 6 yards of cloth cost 
yard, what will 6 yards of '7£, 14 s. 4j-d.-, what is the 
cloth cost ? price per yard ? 

Here, as the numbers are large, it will be most convenient 
to write them down before multiplying and dividing. 



OPERATION. 

£,. 8. d. gr. 

1 6 8 S price of I yard. 
6 mmber of yards, 

Ans. 7 14 4 2 cost of 6 yards, 

6 times 3 qrs. are 18 qrs. = 
4d.. and 2 qrs. over; we set 
down the 2 qrs. ; then, 6 times 
8 d. are 48 d., and 4 to carry 
makes 52 d. =^ 4 s. and 4d. 
over, which we write down ; 
again, 6 times 5 s. are 30 s. 



OPERATION. 

£. s, d. qr, 

6)7 14 4 2 cost of 6 yards. 

— 1 

- 1 6 8 3 price of 1 yard. 

Proceeding after the man- 
ner of short division, 6 i^ con- 
tained in TM . 1 time, an4 1'^ * 
over ; we write down the 
quotient^ and reduce the re- 
mainder (l£.) to shilUngs, 
(20 s.,) which, with the jriven 
shillings, (14 s.,) make 348.; 
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and 4 to carry makes 34 s. =r 
1£. and 14s. over; 6 times 
l£. we &£.j and 1 to carry 
makes 7£ ., which we, write 
down ; and it is plain, that the 
united products arising from 
the several denominations is 
the re&l product arising from 
the whole compound number. 



11. Multiply 3iS. 4 s. 6 d. 
by7. 

13. What will be the cost 
of 5 pairs of shoes at 10 s. 6 d. 
a pair? v 

16. In 6 barrels of wheat, 
each containing 2 bu. 3 pks. 
6 qts., how many bushels ? 

17. How many yards of 
cloth will be required for 9 
coats, allowing 4 yds. 1 qr. 
3 na. to each ? 

19. In 7 bottles of wine, 
each containing 2 qts. 1 pt. 3 
gills, how many gallons ? 

21. What will be the 
weight of 8 silver cups, each 
weighing 6 oz. 12 pwt 17 
grs., ? 

23. How much sugar in 12 
hogsheads, each containing 
9cwt 3qrs. 21 lb. ? 

25. In 15 loads of hay, each 
weigliing 1 T. 3 cwt. 2 qrs., 
hoT^^many ions? 



6 in 34 s. goes 5 times, and 4 s. 
over ; 4 s. reduced to pence 
= 48 d., which, with the 
given pence, (4 d.,) make 52 
d. ; 6 in 52 d. goes 8 times, and 
4 d. over ; 4 d. = 16 qrs., 
which, with the given qrs. 
(2) == 18 qrs. ; 6 in 18 qrs. goes 
3 tames ; and it is plain, that 
the united quotients arising 
from the several denomina- 
tions, is the real quotient aris- 
ing from the whole compound 
number. 

12. Divide 22ig. lis. 6 d. 
by 7. 

14. At2£. 12 s. 6 d. for 5 
pairs of shoes, what is that a 
pair? 

16. If 14 bu. 2 pks. 6 qts. 
of wheat be equally divided 
into 5 barrels, how many 
bushels will each contain ? 

18. If 9 coats contain 39i 
yds. 3 qrs. 3na., what does 1 
coat contain ? 

20. If 5 gal. 1 gill of wine 
be divided equally into 7 hot- 
ties, how much will each con- 
tain ? 

22. If 8 silver cups weigh 
3 lb. 9 oz. 1 pwt. 16 grs., what 
is the weight of each ? 

24. If 119 cwt. 1 qr. of su- 
gar be divided into 12 hogs- 
heads, how much will each 
hogshead contain ? 

26. If 15 teams be loaded 
with 17 T. 12 cwt 2 qrs. of 
hay, how much is that to each 
team? 
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When the mtdiipliery or divisor^ exceeds 12, the operations 
of multiplying and dividing are not so easy, unless they be 
composite numbers ; in that case, we may make use of the 
eemponeni parts^ or factors^ as was done in simple numbers. 



Thus 15, in the example 
above, is a composite number 
produced by the multiplica- 
tion of 3 and 5, (3x5=: 
15.) We may, therefore, 
multiply 1 T. 3 cwt. 2 qrs. by 
one of those component parts,- 
or factors, and that product by 
the other, which will give the 
true answer, as has been al- 
ready taught, (IT 11.) 

OPERATION. * 
T. cwt. qr, 

13 2 

3 one of the factors. 



3 10 2 



5 the other factor. 



17 12 2 the cmswer. 

27. What will 24 barrels 
of flour cost, at 2 jS . 12 s. 4 d. 
a barrel ? 

29. What will 112 lb. of 
•ugar cost, at 7J d. per lb. ? 

Note. 8,. 7, and 2, are fac- 
tors of 112. 

31. How much brandy in 
84 pipes, each containing 112 
gal."2qts. Ipt 3g.? 

33. What will 139 yards of 
cloth cost, at Z £. 6 s. 5 d. 
per yard ? 

139 is not a composite num- 
ber. We may, however, de- 
compose this number thus, 
139 = 100-1-30 + 9. 

We may now multiply the 



15 being a composite num- 
ber, and 3 abd 5 its compo- 
nent parts, or factors, we may 
divide 17 T. 12 cwt. 2 qrs. by 
one of these component parts, 
or factors, and the quotient 
thence arising by the other, 
which win give the true 
answer, as already taught, 
(IT 20.) 

OPERATION. 
T, cwt. qr. 

OnefactOTj 3)17 12 2 
The other factor^ 5 ) 6 17 2 

Ans. 13 2 



28. Bought 24 barrels of 
flour for 62 £. 16 s.; how 
much was that per barrel ? 

30. If 1 cwt of sugar cost 
S£. 7s. 8 d., what is that per 
lb. ? 

32. Bought 84 pipes of 
brandy, containing 9468 gal. 
1 qt 1 pt. ; how much in a 
pipe ? 

34. Bought 139 yards of 
cloth for 46l£. lis. lid.; 
what was that per yard ? 

When the divisor is such a 
number as cannot be produced 
by the multiplication of snAtll 
numbers, the bettef way is to 
divide after the manner of 
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price of 1 yard by 10, which 
will ^ve the price of 10 yards, 
and this product again by 10, 
which will give the price of 
100 yards. 

We may then multiply the 
price of 10 yards by 3, which 
will give the price of 30 yards, 
and the price of 1 yard by 9, 
which will give the price of 
9 yards, and these three pro- 
ducts, added together, will evi- 
dently give the price of 139 
yards ; thus : 

£t. 8. d. 

3 6. 6 price of 1 yd, 
10 



33 4 ft- price of 10 yds. 
10 



332 1 8 price of 100 yds. 
99 12 6 price of ZOyds. 
29 17 9 price of 9 yds. 

461 11 11 price of IZ9 yds. 

Note. In multiplying the 
price of 10 yards (SZ£. 4 s. 
2d.) by 3, to get the price of 
30 yds^ and in multiplying 
the price of 1 yard (3£. 6 s. 
6 d.) by 9, to get the price of 
9 yards, the multipliers, 3 and 
9, need not be written down, 
but may be carried in the 
mind* 



long division, setting down 
the work of dividing and re- 
ducing in manner as fol- 
lows : 

139)46i li li{d£. 
417 

44 
20 

891 ( 6 s. 
834 

"67 
12 

696 {5d. 
696 

The divisor, 139, is con- 
tained in 461 iS. 3 times, 
(3iS.,) and a remainder of 
44 £.^ which must noW be 
reduced to shillings, multi- 
plying it by 20, and bringing 
in the given shillings, (Us.,) 
making 891 s., in which the 
divisor is contained 6 times, 
(6 s.,) and a remainder of 
67 s., which must be leduced 
to pence, multiplying it by 12, 
and bringing " in tfie given 
pence, (lid.,) together mak- 
ing 695 d., in which the di- 
visor is contained 6 times, 
(6 d.,) and no remainder. 

The several quotients, S£ , 
6 3., 6 d., evidently make the 
answer. 
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The processes in the foregoing examples may now be pre- 
sented in the form of a 



Rule /or the Midiiplication of 
Compound Ntmbers* 

I. When the multiplier does 
not exceed 12, multiply suc- 
cessively the numbers of each 
denomination^ beginning with 
the least as in multiplication 
of simple numbers, and cany 
as in addition of compound 
numbers, setting down the 
whole product of the highest 
denomination. 



Rule /or the Dioiium of Com-' 
^ pound Numbers. 

L When the divisor does 
not exceed 12, in the manner 
of short division^ find how 
many times it is contained in 
the highest denomination, un- 
der which write the quotient, 
and, if there be a remainder, 
reduce it to the next less d<v 
nomination^ adding thereto the 
number given, if an^ of that 
denomination, and divide as 
before ; so con^^ue to do 
Uiroug^ all the ^nominations, 
and the seve^ quotients will 
be the ansy^r* 
II. If the multiplier exceed 11. If 4e divisor excccdf 12, 
12, and be a composite num- and be^co'npow'^) wemaydi- 
ber, we may multiply first by vide^^t by one of the com- 
one of the component parts, po;^^^^ parts, that quotient by 
that product by another, and ^ther, and so on, if the com** 
so on, if the component parteT^^^^* P*>^ ^® P^'® .^"^ 
be more than two ; the h^ two ; the last quotient will be 



product will be the produ/>^®" 
quired. 

III. When the ir<fltiplier 
exceeds 12, and is/^^ ^ com- 
posite, multiply./"t by 10, 
and this produ(^% 10> which 
will give the^roductfor 100; 
and if the h^dreds in the mul- 
tiplier be^^^^ than one, mul- 
tiply t^ product of 100 by the 
numb^ o^ hundreds ; for the 
ieprj multiply the product of 
K) by the number of tens ; for 
the tmttSj multiply the mtifti- 
pUcand; and these several pro- 
ducts will be the product re- 
quired. 

* 1 



the quotient required. 

III. When the divisor ex- 
ceeds 12, and is 9iof a com-, 
posite number, divide after the 
manner of long division, set** 
ting down the work of di- 
viding and reducing. 
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EXAMPLES FOB PRACTICE. 



1. What will 369 yards of 
cloth cost, at 4 s. 7j- d. per 
yard ? 

3. In 241 barrels of flour, 
each containing Icwt. 3qr. 
9 lb. ; how many cwt. ? 

5. How many bushels of 
wheat in 135 bags, each con- 
taining 2 bu. 3pkB. ? 
3X9X5 = 135. 

7. What will 35 cwt of to- 
bacco cost, at 3 s. 10^ d. per 
lb. ? 

9. If H men build 12 rods 
6 feet of w^U in one day, how 
many rods W.U they build in 
7^ days ? 



2. Bought 359 yards of cloth 
for 83£ . 8. 4j- d. ; what was 
that a yard ? 

4. If441cwt 13lb.offlour 
be contained in 241 barrels, 
how much in a barrel ? 

6. If 371 bu. 1 pk. of wheat 
be divided equally into 135 
bags, how much will each bag 
contain ? 

8. At 759^6. 10 s. for 3$ 
cwt. of tobacco, what is that 
per lb. ? 

10. If 14menbuild92rod& 
12 feet of stone wall in 7^^ 
days, how much is that per 
day? 



IT 42. 1. At y)9. per yard, what will 17849 yards of 
cloth cost ? 

Note. Operations ih multiplication of pounds, shillings, 
pence, or of any compouw numbers, may be facilitated by 
inking aliquot parts of b, higher denomination^ as already ex- 
plained in " Praciice^^ of Inderal Money, IT 29, ex. 10. 
Thus, in this last example, thv price 10 s. = J of a pound ; 
therefore, ^ of the number of ;^rds will be the cost in 
pounds. 17J49 = 8924 £ . 10 s. i^. 

2. \\Tiat cost 34648 yards of clu^^ at 10 s. or i£ . per 

yard? at 5 s. = J^ . per yard ? at4s.=^iS. 

per yard ? at 3 s. 4 d. = ^iS . per >>j.d p at''2 s- 

= T»ff £ . per yard ? Ans. to k^^ 3454 iS . 16 s. 

3. What cost, 7430 pounds of sugar, at 6 d.;^ 4. g. per lb ? 

at 4 d. = -J^ s. per lb. ? at 3 d. :3r 4 s. per 

lb. ? at 2 d. = ^ s. per lb. ? at 1\ d. = 4- s. 

per lb. ? X 

Ans. to the last, :^^s,z= 928 8. 9 d.z= 46 £. 8^. 9 d. 

4. At $ 18'76 per cwt, what will 2 qrs. = ^ cwt. c%st ? 

what will 1 qr. = J cwt cost ? what will 16 ft». 

= ^ cwt cost ? what will 14 lbs. = ^ cwt cost ? . 

what will 8 lbs. =t^ cwt cost ? Ans. tothelastj$V'dZ^. 
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5. What cost 340 yards of cloth, at 12 s. 6 d. per yard ? 
12s.6d. = 10s, (=J;fi.) aiid2s.6d. (=i£.); there- 
fore, 

i)*)340 

170 £ . =: cost at 10 8. per yard. 

42 iS . 10 s. = at 2 s. 6 d. peryard. 

Ans. 212 £ 10 s. = at 12 s. 6 d* peryard. 

Or, 
108. = iie.)340 

2 s. 6 d. zs jl'of 10 s.) 170 iS . at 10 s. per yard. 

42 iS . 10 s. at 2 s. 6 d. per yard/ 

Ans. 212 iS . ip s. at 12 s. 6 d. per yard; 



SUPPXiEXMCZSNT TO TBS ARXTHlMCfiTXO OP 

eoTUBOxnsm numbers. 

QUESTIONS. 

1. What dibtinctioD do you make between simple and 
compound nurobers ? (^ 26.) 2. What is the rule for addi- 
tion of compound numbers ? 3. for subtraction of, &c. .'' 

4. There are three conditions in the rule given for multi- 
plication of compound numbers; what are they, and the 
methods of procedure under each ? 5. The same questions 
in respect to the division of compound numbers ? 6. When 
the multiplier or divisor is encumbered with a fraction, how 
do you proceed ? 7. How is the distance of time from one 
date to another found ? 8. How many degrees does the 
earth revolve from west to east in 1 hour? 9. In what 
tiine does it revolve 1° ? Where is the time or hour of the 
day earlier — at the place most easterly or most westerly ? 
10. The difference in longitude between two phices being 
knowji, how is the difference in time calculated ? 11. How 
may operatio'ns, in the multiplication of compound num- 
bers, be facilitated ? 12. What are some of the aliquot parts 

of 1 £. ? of 1 s. ? of 1 cwt ? 13. What isthii 

manner of operating, usually called ? 
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CXERCISES. 



1. A gentleman is possessed of 1^ dozen of silver spoons^ 
each weighing 3 oz. 5 pwt. ; 2 doz. of tea spoons, each weigh- 
ing 15 pwt 14 gr. ; 3 silver cans, each 9 oz« 7 pwt. ; 2 silver 
tankards, each 21 oz. 15 pwt ; and 6 silver porringers, each 
11 oz. 18 pwt. ; what is the weight of the wnole ? 

Am. 18 lb. 4 oz. 3 pwt. 

Note. Let the pupil be- required to reverse and prove the 
following examples : 

2. An English guinea sh'^uld weigh 5 pwt. 6 gr. ; a piece 
of gold weighs 3 pwt 17 gr. ; how much is that short of the 
weight of a guinea ? 

3. What is the weight of 6 chests of tea, each weighing 
3 cwt 2 qrs. 9 lb. ? 

4. In 35 pieces of cloth, each, measuring 27 yards, how 
many yards ? » 

5. How much brandy hi 9 casks, each containing 45 gal» 
3 qts. 1 pt ? 

6. If 31 cwt 2 qrs. 20 lb. of sugar be distributed equallj 
into 4 casks, how much will each contain ? 

7. At 4^ d. per lb., what costs 1 cwt of rice ? » 2 cwt ? 
3 cwt ? 

Note. The pupil will recollect, that 8, 7 and 2 are fac» 
tors of 112, and may be used in place of that number. 

8. If 800 cwt of cocoa cost 18 iS . 13 s. 4 d., what is thai 
per cwt. ? what is it per lb. ? 

9. What will 9^ cwt. of copper cost at 5 s. 9 d. per lb. ? 

10. If 6 j^ cwt of chocolate cost 72 iS. 16 s., what is that 
per lb. ? 

11. What cost 456 bushels of potatoes, at 2s. 6d. per. 
bushel ? 

Note. 2 s. 6 d. is ^ of 1 jg . (See IT 42.) 

12. What cost 86 yards of broadcloth, at 158. per yard ? 
Note. Consult IT 42, ex. 5. 

13. What cost 7846 pounds of tea, at 7 s. 6 d. per lb. ? 
■" at 14 s. per lb. ? at 13 s. 4 d. ? ' 

14. At $ 94^25 per cwt, what will be the cost of 2 qts. 
of tear of3qrs.? ofHlbs.? — — of 21 lbs.? 

of 16 lbs. ? of 24 lbs. ? 

Able. Consult IF 42, eiL 4 and 5. 






15. What will be the cost of 2 pks. and 4 qts. of wheat, 
at $1^50 per bushel? 

16. Supposing a meteor to appear so high in the heavens 
35 to be visible at Boston, 71° 3', at the city of Washington, 
^T 43', and at the Sandwich Islands, 155° W. longitude^ 
and that its appearance at the city of Washington be at 7 
minutes past 9 o'clock in the evening; what will be the 
hour and minute of its appearance at Boston and at the 
Sandmch Islands ? 

FRACTZOMTS. 

IT 43. We have seen, (IT 17,) that numbers expressing 

whole things are called integers^ or whole numbers ; but that, 

in division, it is often necessary to divide or brectk a whole 

^thing into partSy and that these parts are called / jctums^ or 

broken numbers. 

It will be recollected, (IT 14, ex. 11,) that when a thing 
or unit is divided into 3 parts, the parts or fractions are call- 
ed thirds ; when into four parts, fourths ; when into six parts, 
sixths^ that is, the fraction takes its name ot denoninatipn from 
the number of partSj into which the unit is divided. Thus, 
if tlie unit be divided into 16 parts, the parts are called siao" 
teenths^ and 5 of these parts would be 5 sixteenths j expressed 
thus, ■^. The number below the short line, (16,) as before 
taught, (IT 17,) is called the denominator^ because it gives 
the name or denonnination to the parts ; the number above 
the line is called the nwneratory because it munbers the parts. 

The denominator shows how many parts it takes to make 
a wnt or whole thing ; the numerator shows how muiy of 
these parts are expressed by the fraction. 

1. If an orange be cut into 5 equM parts, by what frao« 

tion is 1 part expressed ? - 2 parts ? 3 parts ? 

4 parts ? 5 parts ? how many parts mrtke unity 

or a whole orange ? 

2. If a pie be cut into 8 equal pieces, and 2 of these 
pieces bd given to Harry, what will be his fraction of the 
pie ? if 5 pieces, be given to John, what will be his fraction ? 
what fraction or part of the pie will be left ? 

It.is important to bear in mind, that fractions arise from 
dxciskn^ (TT 17,) and that the numerator may be considered m 

I* 
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dmdendj and the denominator a dimsoTj and tbe value of t&e 
fraction is the quotient ; thus, ^ is the quotient of 1 (the 
numerator) divided hy 2, (the denominator;) ^ is the quo- 
tient arising from 1 divided by 4, and J is 3 times as much, 
that is, 3 divided by 4 ; thus, one fourth part of 3 is the 
same as 3 fourths of 1. 

Hence, in all cases, a fraction is always expressed by the 
sign ofdimsUm, 

^. ^- ^ i. i_. ■, X ^ is the dividend, OT numerator . 

j^ expresses the quotient, of which ^ —. .. .. • ^ , . , 
* '^ ^ ^ ( 4 IS the divisor, or denominator. 

3. If 4 oranges be equally divided among 6 boys, what 
part of an orange is each boy's share ? 

A sixth part of 1 orange is ^, and a sixth parto(4 oranges 
is 4 such pieces, ~ |. Ans. f of an orangCr 

4. If 3 apples be equally divided among 5 boys, what part 
of an apple is each boy's share? if 4 apples, what? if 2 
apples, what ? if 5 apples^ what? 

6. What is the quotient of 1 divided by 3? of2by3? 

oflby4? of2by4? of3by4? of5 

by 7? of 6 by 8? of 4 by 6? of 2 by 14? 

6. What part of an orange is a third part of 2 oranges ? 

— one fourth of 2 ora!)ges ? ■ ^ of 3 oranges ? 

i of 3 oranges? .^of4? i of 2 ? + of5? 

I of 3 ? — '-- -J of 2 ? 

A Proper Fradion. Sin ce the denominator shows the num^ 
her of parts necessary to make a whole thing, or 1, it is plain, 
that, when the numerator is less than the denominator, the 
fraction is less than a unitj or whole thing ; it is then called a 
proper fraction. Thus, J, f , &c. are proper fractions. 

An Improper Fraction, When the numerator equals or ex-' 
cecds the denominator, the fraction equals or exceeds unity, or 
1, and is then called an improper fraction. Thus, f , §, f , 4^, 
are improper fractions. 

A Mixed Number^ as already shown, is one composed of a 
whole number and a fraction. Thus, 14j^, 13f, Slc* are mix- 
ed numbers. 

7. A father bought 4 oranges, and cut each orange into 6 
equal parts ; he gave to Samuel 3 pieces, to James 6 pieces, 
to Mary 7 pieces, and to Nancy 9 pieces ; what was each 
one's fraction ? 

Was James's fraction proper^ or improper 1 Why ? 
>Ya8 Nancy's fraction proper, or improper ? Whj ? 
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To change tm improper fractien to a whole or mixed number. 

^44. It is evident, that every improper fraction must 
contain one or more whole ones, or integers. 

1. How many whole apples are there in 4 halves (J-) of 

an apple ? in f ? in f ? in -^ ? in 

^} in^? -^ inAfa? in^f^L? 

2. How many yards in f of a yard ? in %- of a yard ? 

in I? inf? in^? inJj^? in 

^? _inJf? m^.J^? in^? 

3. How many husheis in 8 pecks ? that is, in j- of a hushel ? 

inJ^? inY-^ in^^? in^? -——in 

JLja? in^? 

, This finding how many integers, or whole things, are con- 
tained in any improper fraction, is called reducing an imprO' 
per fraction to a whole or mixed number. 

4. If I give 27 children J of an orange each, how many 
oranges will it take ? It will take ^ ; and it is evident, that 
OPERATION dividingthe numerator, 27, (= the nunx- 

4X2"^ ' berof parts contained in the fraction,) by 

^"^ the denominator, 4, (= the number of 

Ans. 6f oranges, parts in 1 orange,) will give the number 

oi whole oranges. 

Hence, To reduce an improper fraction to a whole or mixed 
number^ — ^Rule : Divide the numerator by the denominaior ;. 
the quotient will be the whole or mixed number. 

exampl.es* for practice. 

5. A man, spending |^ of a dollar a day, in 83 days would 
spend ^ of a dollar ; how many dollars would that be ? 

Ans. $13f. 

6. In ' 1^7 of an hour, how msiny whole hours? 

The 60th part of an hour is 1 minute : therefore the ques- 
tion is evidently the same as if it had been, In 1417 minutes, 
how many hours ? Ans. 23|^ hours. 

7. In ^\%^ of a shillitig, how many units or shillings ? 

Ans. 730-^ shillings. 

8. Reduce -*4f 1^ to a whole or mixed number. 

9. Reduce ^, ^/, \U, fJM, W^, to whole or mix- 
ed numbers. 
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7b reduce a whok or mixed number to an in^nvper fraction* 

tr 45. We have seen, that an improper fraction may be 
changed to a whole or mixed number ; and it is evident, 
that, by reversing the operation, a whole or mixed number 
may be changed to the form of an improper fraction. 

1. In 2 whole apples, how many halves of an apple ? Ans. 4 
halves ; that is, ^. In 3 apples, how many halves ? in 4 
apples ? in 6 apples ? in 10 apples ? in 24 ? in 60 ? in 
170 ? in 492 ? 

2. Reduce 2 yards to thirds. Ans. %. Reduce 2% yards to 

thirds. Ans. f . Reduce 3 yards to thirds. 3^ yards. 

— — 3f yards. 6 yards. 5f yards. 6} 

yards. 

3. Reduce 2 bushels to fourths* 2f bu. 6 bushels. 

6^ bushels. 7J bushels.- 25f bushel^. 

4. In 16^ dollars, how many -j^ of a dollar ? 
•^make 1 dollar: if, therefor^, we multiply 16 by 12, that 

is, multiply the whole number by the denominator^ the product 
will be the number of 12ths in 16 dollars : 16 X 12 == 192, 
and this, increased by the numeiator of the fraction, (5,) evi- 
dently gives the whole number of 12ths; that is,^^ of a 
dollar, Answer. * 

OPERATION. 
16^ dollars^ 
12 



192 HZ 12ths in 16 dollars, or the whole number. 
6 = 12ths contained in ihefracHon. 

197 = J^, the answa. 

Hence, To reduce a mixed number to an improper fraciunij—^ 
Rule : Multiply the whole number by the denominator of 
the fraction, to the product add the numerator^ and write 
the result over the denominator. 

EXAMPLES FOR PRACTICE. 

6. What is the improper fraction equivalent to 23f^ hours? 

Ans. ^%h^ of aa hour. 
6. Reduce 730^ shillings to 12ths. 

As 1^ of a shilling is equal to 1 penny, the question is evi- 
dently the same as. In 730 s. 3 d., how many pence ? 

Ans. ^ja of a shilling ; that is, 8763 penee. 
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7. Reduce IJJ, 17f J, Sf^fty, 4^^®^, and 7|U to improper 
fractions. 

8. In 156^ days, how many 24ths of a day ? 

Ans. AJfA = 3761 hours- 
9* In 342f gallons, how many 4ths of a gallon ? 

Ans, i g|7 X of a gallon = 1371 quarts. 

W^ To reduce a fraction to its lowest or most single terms. 

IT 46. The. numerator and the denominator, taken to* 
gether, are called the /emu of the fraction. 

^ If ^ of an apple be dii;ided into 2 equal parts, it becomes f . 
The effect on the fraction is evidently the same as if we j^j^ 
multiplied both of its terms by 2. In either case, ike parts 
are m&de 2 times as mant as they were before ; but they are ojdy 
HALF AS LARGE ; for it will take 2 times as many fourths to 
make a whole one as it will take hcUves ; and hence it is 
that f is the same in value or quantity as j-. 

f is 2 parts ; and if each of these parts be again divided 
into 2 equal parts, that is, if both terms of the fraction be 
multiplied "By 2, it becomes |. Hence, j = f =: |, and the 
reverse of this is evidently true, that f = } z= ^. 

It follows therefore, by multiplying or divuHng both terms of 
the fraction by the same number^ wechcr^e its terms without 
idtering its value. 

Thus, if we reverse the above operauon, and divide both 
terms of the fraction |^ by 2, we obtain its equal, f ; dividmg 
again by 2, we obtain j^, which is the most simple form of th*t 
fraction, because the terms are the least possible by which 
th? fraction can be expressed. 

The process of changing f into its equal j- is called re- 
ducing the fraction to its lowest tenns. It consists in dividing 
both terms of the fraction by any '''umber which wHl divide them 
both without a remainder ^ and tht wotient thence arising iii the 
^same manner ^ and so on^ till it appears thai no number grealer 
than 1 will again divide them. 

A number, which wilt divide two or more numbers with- 
out a remainder, is called a common divisor^ oi common meor 
mure of those numbers. The greatest numbei that \i ill do 
tbis is called the greatest common divisor* 
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1. What part of an acre are 128 rods ? 
One rod is ^^ of an acre, and 128 rods are -^§4 of an 

acre. Let ns reduce this fraction to its lowest term$. We 
&adj by trial, that 4 ^vill exactly measure both 128 and 160, 
and, dividing, we change the fraction to its equal |§. Agaic, 
we^ifind that 8 is a divisor common to both terms, and, di- 
viding, we reduce the fraction to its equal ^, which is now 
in its lowest terms, for no gieater numoer than 1 will again 
measure them. The operation may be presented thus : 

^) 160 = 40 = 6 ""^ '''' ^^^'^^ ^"^'^• 

2. Reduce f^, ^', |fg, and ^| J to their lowest terms. 

-^«*- h h h «^^ i- 

Note, If any number ends with a cipher, it is evidently 
divisible by 10. If the two right hand figures are divisible 
by 4, the whole number is also. If it ends with an even 
number, it is divisible bv 2 ; if with a 5 or 0, it is divisible 
by 5. 

3. Reduce f^ J, ^^, ^^, and ^ to their lowest terms. 

— » 

^ 47. Any fraction may evidently be reduced to its lowest 
terins by a single division, if we use the greatest common 
divisor of the two tferms. The greatest common measure of 
any two numbers may be found by a sort of trial easily made. 
Let the numbers be the two terms of the fraction -}ff . The 
common divisor cannot exceed the less number, for it must 
measure it We will try, therefore, if the less number, 128, 
which measures itself, will .also divide or measure 160. 
l2o\ign/t 128 in 160 goes 1 time, and 32 re- 

t9R wiaiw; 128, therefore, is not a divisor of 

160. We will now try whether this re^ 

32) 128(4 mainder be not the divisor sought ; for if 
128 32 be a divisor of 128, the former divi- 

sor, it must also be a divisor of 160, 

which consists of 128 -[- 32. 32 in 128 goes 4 times, with' 
out any remainder. Consequently, 32 is a divisor of 128 and 
160. And it is evidently the greatest common divisor of 
these numbers ; for it must be contained at least once more in ^ 
160 than in 128, and no number greater than their difference^ | 
that is, greatet than 32, can do it 
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Hence the nde for finding the greatest common ^visor of 
two numbers : — ^Divide the greater number by the less, and 
that divisor by the 'remainder, and so on, always dividing 
the last divisor by the last remainder, till nothing remain. 
The last divisor will be the greatest common divisor required. 

Note. It is evident, that, when we would find the greatest 
common divisor of more than two numbers, we may first find 
the greatest common divisor of two numbers, and then of 
that common divisor |ind one of the other numbers, and so 
on to the last number. Then will the greatest Common 
divisor last found be the answer. 

4. Find the greatest common divisor of the terms of the^ 
fraction f^, and, by it, reduce the fraction to its lowest terms. 

OPERATION. 
21)35(1 
21 

14)21(1 
14 

GreaJtest dims, 7)14(2. Then, 7)|^=~ ila*. 

6. Reduce -§^ to its lowest terms. Ans. ■^. 

Note. Let these examples be wrought by both methods ; 
by several divisors, and also by finding the greatest common 
divisor. 

6. Reduce t^jS^ to its lowest terms. Ans. -J. 

7. Reduce ^^ to its lowest terms. Ans, f . 

8. Reduce -^^ to its lowest terms. Ans. J^J. 

9. Reduce J|f | to its lowest terms. Ans. ^. 

To divide a fraction by a whole number. 

IT 48. 1. If 2 ^ards of cloth cost f of a dollar, what does 
1 yard cost ? how much is f divided by 2 ? 

2. If a cow -consume f of a bushel of meal in 3 days, how 
much is that per day ? f -^ 3 = how much ? 

3. If a boy divide f of an or^ge among 2 boys, how much 
will he give each one ? f -5- 2 = how much ? 

4. A boy bought 5 ccJces for ^ of a dollar; what did 1 
' cake cost ? ^ -5- 5 =s how much ? 
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5. If 2 bushels of apples cost f of a dollar, what is that 
per bushel ? 

1 bushel is .the half of 2 bushels ; the half of f is j-. 

An8. i dollar. 

6. If 3 horses consume •ff of a ton of hay in a month, 
what will 1 horse consume in the same time ? 

^ are 12 parts ; if 3 horses i consume 12 such parts in a 
month, as many times as 3 are contained in 12, so many 
parts 1 horse will consume. Ans, A- of a ton. 

7. If f^l of a barrel of flour be divided equally among 5 
families, how much will each family receive ? 

ff is 25 parts ; 5 into 25 goes 5 times. Ans. ^ of a barrel. 

The process in the foregoing examples is evidently' di- 
viding a fraction by a whole number ; and consists, as may 
be seen, in dividing the vnmerator^ (when it can be done 
without a remainder,) and under the quotient writing the 
deMmvMU&r, But it not unfrequently happens, that the nu* 
merator will not contain the whole number without a re- 
mainder. 

8. A man divided ^ of a dollar equally among 2 persons ; 
what part of a dollar did he give to each ? 

s j^ of a dj^l]^ divided into 2 equal parts will be 4ths. 

^/^. , . ^ AoB. He gave J of a dollar to each. 

9. ^ mother divided j- a pie among 4 children ; what part 
of the pie did s6e give to each ? ^ -f- 4 = how much ? 

10. A boy divided ^ of an orange equally among 3 of his 
companions ; what was each one's share ? j> -h 3 := how 
much ? 

11. A man divided f of an apple equally between 2 chil-' 
dren ; what part did he give to each ? f divided by 2 = 
what part of a whole one ? 

f is 3 parts : if each of these parts be divided into 2 equal 
parts, they will make 6 parts. He may now give 3 parts to 
one, and 3 to the other : but 4th8 divided into 2 equal parts, 
become 8ths. The parts are now twice so mmy^ but they 
are only half so large; consequently, f is only half so much 
as }. Ans. f of an applew 

In these last examples^ the fraction has been divided by 
mMffiymg the demmnatoTj without changing the numerator. 
The reason is obvious ; for, by multiplying the denominator 
b^ any number, the parts are made so many times smaUer^ 
unc^ it will take so many more of them to make a irhole 
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ene ; and if no more of these mnaUer parts be taken than 
vrere before taken of Ae largery that is, if die numerator be 
not changed, the value of the fraction is evidently made so 
many times less. 

f 49. Hence, we have two wa^$ to dmde a fraction by 
a wJude nmnbet : — 

1. Dmde the numerator by the whole number, (if it will 
contain it without a remainder,) and under the quotient write 
flie denominator.— Otherwise, 

II. Multiply the denomimUor by the whole -number, and 
over the product write the numerator. 

i:XAMPI.ES FOR PBACTICii. 

1* If 7 pounds of coifee cost §^ of a dollar, what is that 
per pound ? JJ -f. 7 = how much ? Ans. ^ of a dollar. 

2. If ^ of an acre produce 24 bushels, what part of an 
acre will produce 1 bushel ? j^ -^ 24 = how mui^ ? 

3. If 12 skeins of silk cost \^ of a dollar, what is that 'a 
skein ? -f^ -j- 12 = how much ? 

4. Divide f by 16. 

Note. When the divisor is a composite number, the in« 
telligent pupil will perceive, that he can first divide by one 
component part, and the quotient thence arising by the 
ol^ ; thus he may frequently shorten the- opersetion. In 
the last example, 16 = 8X2, and f -h 8 = j-, and f -^ 2 

5. Divide ^ by 12. Divide ^ by 21. Divide f| by 24. 

6. If 6 bushels of wheat cost $ 4|^, what is it per bushel ? 

Note. The mixed number may evidently be reduced to 
an improper fraction, and divided as before. 

-^n^* £1= if o^ s^ dollar, expressing the fraction in its 
fotoeal terms. (IF 46.) 

7. Divide $ 4^^ by 9. Qaot. ^ of a dollar. 

8. Divide 12^ by 6. Quot. 4^=2f 

9. Divide 14^ by 8. Quot. If^. 
Ui, Divide 184j^ by 7. Am. $6^. 

Note. When the mixed number is lairge^ it will be most 
convenient^ first, to divide the whcHe number, aad then re- 
duce the remainder to an improper fraction ; ancl, after di- 
viding, annex the quotient of the fraction to the quotient of 

K 
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the whole number ; thus, in the last example, dividing 184^ 
by 7, as in whole numbers, we obtain 26 integers, with 2^ 
;= |- remainder, which, divided by 7, giv^s -^ and 26 + ^^ 
= 26^, Am. 

11. Divide 2786 J by 6. Ans. 464f. 

12. How many times is 24 contained in 7646 j^ ? 

Ans. 31 8|^. 
13.. How many times is 3 contained in 462^? 

Ans. 164^. 

To multiply a fraction by a whale nvml^er. 

'^ IT 50. i. If 1 yard of cloth cost j- of a dollar, what will 
2 yards cost ? |^ X 2 = how much ? 

2. If a cow consume J of a bushel of meal in 1 day, how 
much will she consume in 3 days ? J X 3 = how much ? 

3. A boy bought 5 cakes, at ^ of a dollar each ; what did 
he give for the whole ? ^ X 5 zn how much ? 

4. How much is 2 times ^ ? 3 times ^ ? 2 

times f ? 

5. Multiply ^ by 3. f by 2. i by 7. 

6. If a man spend f of a dollar per day, how much will 
he spend in 7 days ? 

f is 3 parts. If he spend 3 such parts in 1 day, he will 
evidently spend 7 times 3, that is, ^ m 2f in 7 days. 
Hence, we perceive, a fraction is multiplied by multiplying the 
numerator^ without changing the denominator. 

But it has been made evident, (IF 49,) that multiplying the 
denominator produces the same effect on the value of the frac- 
tion, as dividing the numerator: hence, also, dividing the de- 
nominator will produce, the same effect on the value of the 
fraction, as midtiplying the numerator. In all cases, therefore, 
where one of the terms of the fraction is to be mnltipliedy the 
some result will be effected by dividing the ether ; and where 
one term is to be divided^ the same result may be effected by 
7nultiplying the other. 

This principle, borne distinctly in mind, will frequently 
enable the pupil to shorten the operations of fractions. Thus, 
in the following example ; 

At ^ of a dollar for 1 potind of sugar, what will 11 pounds 
cost ? 

Multiplying the numerator by 11, we obtain for the pro- 
duct 1^ zn ^ of a dollar for the answer. - 
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IT 51. But, by applying the above principle, and dividing 
the denominator^ instead of multiplyii^g the numeroUor^ we at 
once come to the answer, |^, in its lowest terms. Hence, 
there are two ways to multiply a fraction by a whole number : — 

I. Divide the denomnator by the whole number, (when it 
can be done without a remainder,) and over the quotient 
write the numerator. — Otherwise, ^ 

IL Multiply the numerator by the whole number, and un- 
der the - product write the denominator. If then it be an 
improper fraction, it may be reduced to a whole or mixed 
number. • . ' ., 

£XA])IPI.£S FOR PRACTICE. 

1. If 1 man consume -^^'of a barrel of flour in a month, 

how much will 18 men consume in the same time ? 6 

men ? 9 men ? Ans. to the last^ 1^ barrels. 

2. What is the product of -^ multiplied by 40 ? -^^ X 
40= how much? Am. 23f. 

3. Multiply ^ by 12. by 18. by 21. by 

36. ^ by 48. by 60. 

Note. When the multiplier is a composite number, the 
jwajxii ^^M i.^w.^11^^ ^(«:-4^*y)— thiit he mav ^v^ ' J i if i ty *iy 
one component part, and thm product by the other. Thus, 
in the last example, the multiplier 60 is equal to 12X5; 
therefore, y^ X 12 = |f, and -if X 5 = ff = 5^, Ans. 

4. Multiply 5^ by 7. An. 40^. 

Note. It is evident, that the mixed number may be re- 
duced to an improper fraction, and multiplied, as in the pre- 
ceding examples ; but the operation will usually be shorter, 
to multiply the fraction and whole number separately , and 
add the results together. Thus, in the last example, 7 times 
5 are 35; and 7 times f are ^^ = 5J, which, add'jd to 35, 
make 40^, Ans. 

Or, we may multiply the fraction first, and, writing down 
the fraction, reserve the integers, to be carried to the product 
of the whole number. 

5. What will 9^ tons of hay come to at $ 17 per ton ? 

Ans. $164|2^. 

6. If a man travel 2^ miles in 1 hour, how far will he 
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trarel in 6 Y^onn ? — — in Shours ? — — in 12 hours ? — 
in 3 days, supposing he travel 12 hours each day? 

An9. to the last, 77^ miles. 

Note, The fraction is here reduced to its lowest terms ; 
the same will be done in all following examples. 

To fmdtiply a whole number by afradum. 

If 5ft. 1. If 36 dollars be paid for a piece of doth, what 
costs f of it ? 36 X f = how much ? 

f of the quantity will cost | of the price; ^atime.36 dol- 
lars, that is, f of 36 dollars, imj^ies that 36 be first divided 
into 4 equal parts, and then that 1 of these parts be taken 3 
times; 4 into 36 goes 9 times, and 3 times > is 27. 

Ans. 27 dollars* 

From the above example, it plainly i^peara, that the ob" 
ject in multiplying by a frctcticn, whatever may be the muUplt' 
candj iSy, to take out of the multiplicand a part^ denoted by the 
multiplying fraction ; and that this operation is composed of 
two others, namely, a division by the denominator of the 
multiplying fraction, and a rmdtiplicaiion of the quotient by 
the numerator. It is matter of indiiference, as it respects 
jhe re sult^ which of these operations precedes the other, for 
"^''ZJ^~*"~^--*-^.^!?ithe same as 36 h- 4 K 3 z=: 27. 

Hence, — To mul^ip^y-hy-^a^uuUiony Ti7iie«A«* «*« ^,j»i^u^„M^^ 
be a whole number or afr(tctiony — 

r 

Divide the multiplicand by the denominator of the multi- 
plying fraction, and multiply the quotient by the numerator ; 
or, (which will often be found more convenient in practice,) 
first multiply by the numerator, and divide the product by 
the denominator. 

Multiplication, therefore, when applied to fractions, does 
not always imply augmentation or increase, as in whole 
numbers ; for, when the multiplier is less than miityj it wUl 
always require the product to be less than the multiplicand^ 
to which it would be only equal if the multiplier were 1. 

We have seen, (IT 10,) that, when two numbers are multi- 
plied together, either of them may be made the multiplier,' 
without affecting the result. In the last example, therefore,' 
instead of multiplying 16 by f , we may multiply J by 16^ 
(IT 60,) and the result will be the same. 



i 
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EXAMPI^ES FOR PRACTICE. 

2. What will 40 bushels of corn come to at f of a doUai* 
per bushel ? 40 X f =: how much ? 

3. What will 24 yards of cloth cost at f of a dollar per 
yard ? 24 X | = how much ? 

4. How much is ^^ of 90 ? f of 369 ? '^ of 45 ? 

5. Multiply 45 by ^. Multiply 20 by J. 

To mMply one fraction hy another. ' 

IT 53. 1. A man, owning f of a ticket, sold f of his 
share ; what part of the whole ticket did he sell ? ft of |- is 
how much ? 

We have just seen, (IT 52,) that, to multiply by a fraction, 
is to divide the muUiplicimd by the denominator^ and to muUi- 
ply the quotient by the numerator. ^ divided by 3, the de- 
nominator of the multiplying fraction, (^49,) is -^^ which, 
iQultiplied by 2, the numerator, (IT 51,) is ^y Ans. 

The process, if carefully considered, will be found to con- 
sist in muUiph/ing together the two numerators for a new nu- 
merator j and the two denominators for a new^ deneminator. 

EXAMPLES FOR PRACTICE. 

2. A man, having f of a dollar, gave f of it for a dinner ; 
what did the dinner cost him ? Ans, ^ dollar. 

3. Multiply i by f Multiply -^ by f . Product^ ^. 

4. How much is ^ of f of J of J ? 

Note. I*ractions like the above, connected by the word 
ofy are sometimes called compound fractions. The word OP 
implies their continual multipHca^ion into each other. 

When there are several fractions to be multiplied con- 
tinually together, as the several numerators are factors of the 
new numerator, and the several denominators are factors of 
the new denominator, the operation may be shortened by 
dropping those factors which are the same in both terms, on the 
principle explained in IT 46. ThiM, in the last example, f , 
f , 1^, f , we find a 4 and a 3 both among the numerators and 
among the denominators; therefore we drop them, multiply- 
ing together only the remaining numerators, 2 X 7 = 14, for 
a new numerator, and the remaining denominators, 5 X 8 zr 
40, ibr a new denominator, making M z= ^, Ans, as before. 

K* 
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6. fof^off off of^of Joff = howiniich? Am, ^. 

6. What is the continual product of 7, j-j f of f and 3^ ? 

Note, The integer 7 may be reduced to the form of an 
improper fraction by writing a unit under it for a denomina- 
tor, thus, {•. Ans, 2-^^, 

7. At ^ of a dollar a yard, what will i of a yard of cloth 
cost ? 

8. At 6f dollars per barrel for flour, what will -jj^ of a bar- 
rel cost ? 

6f = ^; thenJV^X/B=f«=$21H, ^^' 
j 9. At f of a dollar per yard, what cost 7J yards ? 

Ans^' $6^ 

10. At $ 2^ per yard, what cost 6f yards ? Am, $ 14ff . 

11. What is the continued product of 3, f, f off, 2f , and 
ii off off-? Ans. §i^. 

r' 

M 64. The Rule for the mtdtiplication of fractions may. 
now be presented at one view : — 

I. To midtiphj a fraction by a whole nwmbery or a whole 
number by a fraction^ — Divide the denominator by the whole 
number, when it can be done without a remainder ; other- 
wise, multiply the numerator by it, and under the product 
write the denominator, which may then be feduced U> A 
whole or mixed number. 

II. To multiply a mixed number by a whoU numbeTj — Multi- 
ply the fraction and integers, separately^ and add their pro- 
ducts together. 

III. To multiply one fraction by another^ — ^Multiply together 
the numerators for a new numerator, and the denominators for 
a new denominator. 

Nc^e, If either or both are mixed numbers j they may first 
be reduced to improper fractions, 

EXAMPLES FOB PRACTICE. 

1. At $ f per yard, what cost 4 yards of cloth ? 5 

yds. ? 6 yds. ? 8 yds. ? 20 yds. ? 

Ans, to the lastj $ 15. 

2. Multiply 148 by i. by f by ^. by A. 

Last product J 44^. 

d. If 2^ tons of hay keep 1 horse througpb the Mrinter^ 
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how much will it take to keep 3 horses the same time? > 
7 horses ? 13 horses ? Ans. to lastj 37^^ tons, 

4. What will 8^ barrels of cider come to, at $ 3 per 
barrel ? 

5. At $ 14J per cwt, what will be the cost of 147 cwt ? 

6. A owned f of a ticket ; B owned -^ of the same ; ^ the 
ticket was so lucky as to draw a prize of $ 1000 ; what was 
each one's share of the money ? 

7. Multiply-^ of f by J oif f . Product^ ^. 

8. Multiply fl by 2^^ Product^ 15|. 

9. Multiply J by 2f . Product^ 2%. 

10. Multiply f of 6 by f. Product^ 1. 

11. I^ultiply |vof 2 by i of 4. - Product^ 3. 

12. Multiply continually together ^ of 8, f of 7, f of 9, 
and ^ of 10. Product^ 20. 

13. Multiply 1000000 by f . ^ Product^ 555565f. 

^ . To divide a whole nimiber by a fraction, ^: , , - ., 

IT 55. We have already shown (IT 49) how to divide a 
fraction by a Vhole number ; we now proceed to show how 
to divide a whole number by a fraction. 

1. A man divided $9 among some poor people,. giving 
them^ of a dollar each ; how many were the persons who 
received the money ? 9 —- f i= how many ? 

1 dollar is |^, and 9 dollars is 9 times as many, that is, ^ ; 
then ^ is contained in -^ as many times as 3 is contained 
ih 36. - . '^* 1^ persons. 

That is, — Multiply the dividend by the denominator of the 
dinding fraction^ (thereby reducing the dividend to parts of 
the same magnitude as the divisor,) omf dimde the product 
by the numerator, 

2. How many times is % contained in 8 ? 8^-1 = how 
many .^ 

OPERATION. 

8 Dividend, 
5 DerunnincUor, 

Numerator J 3)40 

Quotient^ 13^ times^ the Answer,' 

To multiply by a fraction, we have seen, (IT 52,) implies 
two operations — a division and a multipHcation ; so, also, to 
divide by a fraction implies two operations — a miulHplicaHon 
and a division. 



116 



FRACTIONS. 



IT 56. 



IT W. Division is the reverse of multiplication. 



To divide by a fraction, 
whether tiie dividend be a 
whole number or a fraction, 
we multiply by the denomina- 
tor of the dividing fraction, 
and diidde the prodttct by. the 
numerator. 



To multiply by a fraction, 
whether the multiplicand be 
a whole number or a fraction, 
as has been already shown, 
(IT 52,) we divide by the de- 
nominator of the multiplying 
fraction, and mtdtiply the quO" 
tient by the numerator. 

Note. In either case, it is matter of indifference, as it 
respects the result, which of these operations precedes the 
other ; but in practice it will frequently be more convenient, 
that the multiplication precede the division. 

12 divided by f , the quo- 
tient is 16. 

In division, the divisor be- 



12 multiplied by J, the pro- 
duct is 9. 

In multiplication, the mul- 
tiplier being less than unity, 
or 1, will require the product 
to be less than the multipli- 
cand, (IT 52,) to which it is 
only equal when the multi- 
plier is 1, and greater when 
the multiplier is more than 1. 



ing less than unity, or 1,. will 
be contained a greater number 
of times; consequently will re- 
quire the quotient to be greatr 
er than the dividend, to which 
it will be equal when the di* 
visor is 1, and less when the 
divisor is fnore than 1. 



£XAMPIJSS FOR PRACTICE. 

K How many times is^ contained in 7 ? 7 -r- J = how 
many ? 

2. How many times can I draw ^ of a gallon of wine out 
of a cask containing 26 gallons ? 

3. Divide 3 by |. 6 by |. 10 by f . 

4. If a man drink ^of a< quarts of rum a day, how long 
will 3 gallons last him ? 

5. If 2J bushels of oats sow an acre, how many acres will 
22 bushels sow ? 22 -=- 2f = how many times ? 

Note, Reduce the mixed number to an improper frac- 
tion, 2f = ^. Ans. 8 acres. 

6. At $4f a yard, how many yards of cloth may be 
bought for $ 37 ? Am. a^ yards. 

7. How many times is -^ contained in 84 ? 

Ans. 90 j^ times. 
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8. How masy times is -^ contained in 6 ? 

Am. f of 1 time. 

9. How many times is 8f contained in 53 r 

Ans. 6>ff times. 

10. At f of a dollar for building 1 rod of stone wall, how 
many rods may be built for j^87? 87-f-f = liow many 
times? 

To dwide onefintcHon by omother, 

IT 57. 1. At f of a dollar per bushel, how much rye may 
be bought for f cJ a dollar ? f is contained in f how many 
times? 

Had the rye been 2 whole dollars per bushel, instead of f 
of a dollar, it is evident, that f (^ a dollar must have been 
divided by 2, and the quotient would have been •^; but the 
divisor is 3ds, and 3ds will be contained 3 times where a 
like number of whole ones are contained 1 time; conse- 
quently the quotient -j^ is 3 times too smaUj and must there- 
fore, in order to give the true answer, be multiplied by 3, 
that is, by the dcT^ominator of the divisor ;3 times -ft == 
-^bush. Ans. 

The process is that already described, TT 56 and IT 66. If 
carefully considered, it will be perceived, that the numerator 
of the* divisor is multiplied into the denominator of the dtvi- 
ac.u^, a»iti^ tii^ ji>.>iM m ^^#/H' of thc divlsor into the numerator 
of the dividend ; wherefore, in pracnce, it will h^ «koTC c<m- 
venient to invert the divisor ; Ihus, § inverted becomes J ; 
then multiply together the two upper terms for a maneraior, and 
the two lower terms for a denominator^ as in the multiplication 
of one fraction by another. Thus, in the above, example, 
3X 3_ 9 • . • 

EXAMPLES FOR PRACTICE. 

2. At ^ of a dollar per bushel for apples, how many bush- 
els may be bought for |^ of a dollar ? How many'times is ^ 
contained in J ? ^ Ans. 3^ bushels. 

3. If !> of a yard of cloth cost -^ of a dollar, what is that 
per yard ? It will.be recollected, (IT 24,) that when the cost 
of any quantity is given to find the price of a unit, we divide 
the cost by the qaantity. Thus, f (the cost) divided by | 
(the quantity) will give the price of 1 yard. 

Am, fl of a dollar per yard. 
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Proof. If the work be right, (IT 16, " Proof,") the pro- 
duct of the quotient into the divisor will be equal to the 
dividend ; thus, ^ X J = f • This, it will be perceived, 
is multiplying the price of one yard (f|) by the quantity (J) 
to find Uie cost (f ;) and is, in fact, reversing the question, 
thus. If the price of 1 yard be §f of a dollar, what will J of a 
yard cost ? Am. f of a dollar. ' 

Note. Let the pupil be required to reverse and prove the 
succeeding examples in the same manner. 

4. How many bushels of apples, at -j^ of a dollar per 
bushely may be bought for j^ of a dollar ? Ans. 4f bushels. 

5. If 4| pounds of butter serve a family 1 week, how . 
many weeks will 36|- pounds serve them ? 

The mixed nitttibers, it will be recollected, may be re- 
duced to improper fractions. . Ans. 8-j-f^ weeks. 

6. Divide^ by ^. Qtwt.X. Divide^ by ^. Quot. 2. \ 

7. Divide f by J. Qtwt. 3. Divide J by ^. Quot. ff . \ 

8. Divide 2^ by 1^. Divide lOf by 2^. j 

Quot. li- Qtwt. 4^. j 

9. How many times is -^ contained in f ? Ans. 4 times. ] 

10. How many times is ^ contained in 4^ ? 



JL Diridp^l^ ^^^ l^j-r^'^^ Q^^' 4- 




If 58. The Rule for division of fractions may now be pre^ 
sented at one mew : — 

I. To divide a fraction by a whole number^ — Divide the 
numerator by the whole number, when it can be done vdth- 
out a remainder, and under the quotient write the denomi- 
nator ; otherwise, multiply the denominaior by it, and over the 
product write the numerator. 

II. To divide a whole number by a fra^ctionj — Multiply the 
dividend by the denominator of the fraction, and ^vide the 
product by the numerator. 

III. To divide one fraction by another^ — Invert the divisor ^ 
and multiply together the two upper tferms for a numerator, 
and the two lower terms for a denominator. 

Note. If either or both are mixed numbers, thi^ may be 
reduced to improper fractions. 



IT 59. ADDITION AND SUBTRACTION OF FRACTIONS. 119 



EXAMPLES FOR PRACTICE. 

1. If 71b. of sugar cost -j^ of a dollar, what is it per 
pound ? -f^ -s- 7 = how much ? f of -^^ is how much ? 

2. At ,$1- for f of a barrel of cider, what is that per bar- 
rel? ' 

3. If 4 pounds of tobacco cost f of a dollar, what does 1 
pound cost? 

4. If {■ of a yard cost $ 4, what is the price per yard ? 

6. If 14f yards cost $ 75, what is the price per yard ? 

gI At 31 i dollars for 10^ barrels of cider, what is tnat 
per barrel ? . Am. $ 3. 

7. How many times is f contained in 746 ? Ana. 1969^. 

8. Divide ^ of § by f. Divide J by f of f 

Quot. |. QuoL ajj. 

9. Divide ^ of f by ^ of^. Quot. ^. 

10. Divide | of 4 by ^. Quot. 3. 

11. Di\qde 4^ by i of 4.*' ' QuoL 2-^. 

12. Divide f of 4 by 4%. ' Quot. ff . 



ADDITION AND SUBTRACTION OF FR4CTI0NS. 

TT 59. 1 . A boy gave to one of his companions % of an 
orange, to another f , to another ^ ; what part of an orange 
did he* give to all ? f + i + i = ^^^ much ? A»s, i, 

2. A cow consumes, in 1 month, -f^ of a ton of hay; a 
horse, in 4lue Same time, consumes ^ of a ton ; and a pair 
of oxen, ^; how much do they all consume ? how much 

more does the horge consume than the cow ? the oxen 

th-an the horse r^ 1% + i^s- + 1^ = hov/ much ? ^ — -ft = 
how much ? -^ — tf ^= ^^ow much ? 

3. "J + § + ^ ^^^ ^?^v much ? J -^- ^ = how much ? 

4. 2-V+5V + A + i*-+-^(T = liowmuch? if — A = 
how much ? 

5.. A boy, having f of an apple, gave ^ of it to his sister; 
what part of the apple had he left ? f — J = how much ? 



f to A1>mTION AND SUBTRACTION OF FRACTIOXTS. IT^O. 

When the denominators of two or more fractions are aiikej 
(as in the foregoing examples,) they are said to have a common 
denominator. The parts are then in the same denominar 
iioiky and, conseqnentlj, of the same magnitade or value. It 
is evident, therefore, that they may be added or subtracted, 
by adding or subtracting their wumeratorsj that is, the num- 
ber of their parts, care being taken to write imder the re- 
sult their proper denominator. Thus, -^-[--j^rr-f^^ f — f 

=f 

6. A boy, having an orange, gave ^ of it to his sister, and 
^ of it to his brother; what part of the orange did he give 
away ? 

4dis and 8ths, being parts of diffBrera magnitudes^ or value, 
cannot be added together. We must therefore first reduce 
them to parts of the tame magnitude, that is, to a common de- 
tiominator. f are 3 parts. If each of these parts be divided 
into 2 equal parts, that is, if we multiply both terms of the 
fraction f by 2, (IF 46,) it will be changed to f ; then f and 
^ are f. Ans* ^ of an orange. 

7. A man had f of a hogshead of molasses in one cask, 
and f of a hogshead in another ; how much mrt^ in one 
cask than in the other ? 

Here, 3ds cannot be so divided as to become 5ths, nor 
can 5ths be so divided as to become 3ds ; but if the 3ds be 
each divided into 5 equal parts, ^and the 5ths each into 3 
equal parts, they will all become 15ths. The f will become 
i%y and the ^ will become -^ ; then, ^ taken ^om ^^ leaves 

IT 00. From the very process of dividing each of the 
parts, that is, of increasing th^ denominators by multiplying 
them, it follows, that each denominator must be b, factor of 
the common denominator ; now, multiplying all the denomina- 
tors together will evidently produce such a number. 

Hence, To reduce fractions of different denominators to 
equivalent fractions^ hating a common denominator^ — ^Rule : 
Multiply together all the denominators for a common denomi- 
nator, and, as by this process each denominator is multiplied 
by all the others, so, to retain the value of each fraction, 
multiply each numerator by all the denominators, except its 
own, for a new numerator, and under it write the common 
denominator. 
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£XA]|[PL£S FOR PRACTICB. 

1. Reduce |, f and ^ to fractions of equal value, having a 
common denominator. 

3 X '^ X 5 =1^ 60, tiie common denominator. * 

2 X 4 X 3 = 40, the new numerator for the first fraction. 

3 X 3 X 5 = 45, the new numerator for the second fraction. 
3X4X4 = 48, the new numerator for the third fraction. 

The new fractions, therefore, are |^, ^, and ^. By an 
inspection of the operation, the pupil will perceive, that the 
numerator and denominator of each fracticm have been mul- 
tiplied by the same numbers; consequently, (IT 46,) that 
their value has not been altered. 

2. Reduce ^, ^, ^ and ^ to equivalent fractions, having a 
common denominator. Ans, ^, j^S, f^, ^. 

3. Reduce to equivalent fractions of a common denomi- 
nator, and add together, •^, f , and ^ 

-4fl^- f* + t* + 4* = W = !**» ^IwMWfl*'- 

4. Add together f and f . Amounty 1 jf . 

5. What is the amount ofJ + ^-j-4"~Hf-^ 

Ins. ffj = Ij^. 

6. What are the fractions of a common denominator 
equivalent to i and f ? Ans, ^ and fj, or -^ and ^. 

We have already seen, (U 69, ex. 7,) that the common 
denominator may be any number, of which each given de- 
nominator is a factor, that is, any number which may be di- 
vided by each of them without a remainder. " Such a number 
is called a common multiple of all its common divisors, and 
the least number that will do this is called their least com- 
mon multiple ; therefore, the least common denominator of any 
fractions is the least common multiple of all their denominators. 
Though the rule already given will always find a common 
multiple of the given denominators, yet it will not always 
find their least common multiple. In the last example, 24 
is evidently a common multiple of 4 and 6, for it will exactly 
measure both of them; but 12 will do the same, and as 12 is 
the le€Ut number that will do this, it is the letist common 
multiple of 4 and 6. It will theiefore be convenient to have 
a Ttde for finding this least common multiple. Let the num- 
bers be 4 and 6. 

It is evident, that one number is a multiple of another, 
whe& the former contains all the factors of the latter. The 

h 
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factors of 4 aie 2 and 2, (2 X 2 = 4.) The factors of 6 
are 2 and 3, (2 X 3 = 6.) Consequentiy, 2 X 2 X 3 = 12 
contains the £ictors of 4, that is, 2 X 2 ; and also contains the 
factors of 6, that is. 2X3. 12, Uien, is a Common multiple 
of 4 and 6, and it is tiie hast common multiple, because it 
does not contain any factor^ except those which make up 
the numbers 4 and 6 ; nor either of those repeated more 
than is necessary to produce 4 and 6. Hence it follows, 
that when any two numbers have a factor common to both, 
it may be once omitted ; thus, 2 is a factor common both to 
4 and 6, and is consequently once omitted. 

IT n« On this principle is founded the Rule for finding 
the least common m^tiple of two or more numbers. Write 
down the numbers in a Jine, and divide them by any number 
that will measure two or more of them ; and write the quo- 
tients and undivided numbers in a line beneath. Divide this 
line as before, and so on, until there are no two numbers 
that can be measured by the same divisor ; then the conti- 
nual product of |l11 the divisors and numbers in the last line 
will be the least common multiple required. 

Let us apply the rule to find the least common multiple 
of 4 and 6. 

4 and 6 may both be measured by 2 ; the 
^ ) ^ • ^ quotients are 2 and 3. There is no number great- 
2 3 er than 1, which will measure 2 and 3. There- 
fore, 2 X 2 X 3 = 12 is the least common mul- 
tiple of 4 and 6. 

If the pupil examine the process, he will see that the di- 
visor 2 is a factor common to 4 and 6, and that dividing 4 
by this factor givei^ for a quotient its other factor, 2. In the 
same manner, dividing 6 gives its other factor, 3. Therefore 
the divisor and quotients make up all the factors of the two 
numbers, which, multiplied together, must give the com- 
mon multiple. 

7. Reduce f , j-, § and ^ to equivalent fractions of the 
least common denominator. 

OPERATION. Then, 2X3X2 = 12, least common 

^ ) 4 * 2 . 3 . 6 denominator. It is evident we need 
3)2.1.3.3 liot multiply by the Is, as this would 
^-^ — i — ^ — r not alter the number* 
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To find the new numerators, that is, how many 12th8 
each fraction is, we may take ^, ^, f and ^ of 12. Thus : 

1 ^f in fi / New numerators, which, \ « i 

^ - % wntten over the com- / ^^ ^ 

f ot 12 a £ ^^^ denominators, give J 12 — ^ 
iofl2 = 2) '^ (t^ = 4 

Ans. T^, ^, T^ and ■^. 

8. Reduce j-, f , and f to fractions having the least com- 
mon denominator, and add {hem together. * 

Ans. ii +j^ + M = ii= lit J amount. 

9. Reduce ^ and ^ to fractions of the least common de- 
nominator, and subtract one from the other. 

Ans. -^ — ^ =: ^, difference. 

10. What is the least number diat 3, 5, 8 and 10 will 
measure ? Ans, 120. 

11. There are 3 pieces of cloth, one containing 7^ yards, 
another 13f yards, and the other 15( yards; how many 
yards in the 3 pieces. 

Before adding, reduce the fractional parts to their least 

'Common denominator : this being done, we shall have, 

^ «_ .y, a Addmg together all the 24ths, viz*, 18 + 20 

n— ^4i ) -1-21, we obtain 69, that is, ^ = 2^. 

13f = 13JJ \ ^e write down the fraction ^ under the 

15 j- = 15J^ ) other fractions, and reserve the 2 integers 

Ans 37x1 *® ^ carried to the amount of the other 

^' integers, making in the whole 37^, Am, 

12. There was a piece of cloth containing 34f yards, 
from which were taken 12f yards ; how much was there 
lefr? 

We cannot take 16 twenty-fourths 

34f — 342ft (^) from 9 twenty-fourths, Qf ;) we 

12f = 12^ must, therefore, borrow 1 integer, = 24 

Ans '2IU yds twenty-fourths, ( Jf,) which, with ^ft, 
** ^ makes Jf ; we can now take ^ from 

fj, and there will remain j^ ; but, as we borrowed, so also 
we must carry 1 to the 12, which makes it 13, and 13 from 
34 leaves 21. Ans, 21^. 

13. What is the amount of j- of j- of a yaixl, ^ of a yard, 
and •( of 2 yards ? 

Note. The compound fraction may be reduced to a sm 
pU fraction; thus, li^off = f ; and-^of 2 = f ; then, f -f 
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IT 6A. From the foregoing examples we derive die fol- 
lowing Rule -.—{To add or wbiract JracHonaj add or subtrMft 
their numeratorsy when they have a common denominator ; 
otherwise, they must first be reduced to A common denomi- 
nator. 

Note, Compound fractions must be deduced to simple 
fractions before adding or subtracting. 

SXAMPLB8 FQR PRACTICE. 

1. What is the amount off, 4f and 12 ? Ans. l^H* 

2. A man bought a ticket, and sold f of |l^ of it ; what part 
of the ticket had he left ? Ans, f . 

8. Add together j-, f , ^, -f^^ ^ and j4* Amounty 2|f . 

4. What is the difference between 14^ and 16^ ? 

Ans* 1^ 

5. From 1^ take f . Remainder^ |. 

6. From 3 tske ^. Rm. 2f . 

7. From 147^ take 48|. Rem. 99f. 

8. From ^ of ^ take ^ of ^. Rm. ^. 

9. Add together 112j^, 31 If, and lOOOf, 

10. Add together 14, 11, 4f, ^ and ^. 

11. From } take j^. From i take }. 

12. What is the difference between ^ and ^ ? f and ^ ? 
(andf? fand}? fandf? fand|? 

13. How much is 1— i? 1— i? 1 — i? 1— 4-^ 
2-f? 2 — t? 2i~f? Zi — ^> 1000 — tV? 



REDUCTION OP FRACTIONS. 

IT 69. We have seen, (IT 33,j that integers of one denomi- 
nation may be reduced to integers of another denomination. 
'It is evident, thatyraclwww of one denomination, after the 
same manner, and by the same rtdeSj may be reduced to 
fractions of another denomination; that is, fractions^ like 
integers, may be brought into lower denominations by fwut- 
tiplicationy and into higher denominations by ditwon, I 
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To reduce higher vUo lower 
denomiTuUions^ 

(Rule. See IT 34.) 

I. Reduce ^-J^j- of a pound 
to pence, or the fraction of a 
penny. 

Note. Let it be recollect- 
ed, that a fraction is tnultipUed 
eitiier by dividing its denomi- 
miarj or by multiplying its nu- 
meraiar. 

yj^ig X 20z=T^8. X 12 
= f d. Ans, 

Or thus: y^of^of4^ = 
11^ = f of a penny, Ans. 

3. Reduce y^W ^^ ^ pound 
to the fraction of a farthing. 

T2W^-X20 = TffyS. X 

12=i^d.X4 = TWo = 

fq- 

Or thus : 
Num. 1 

20 s. in 1 £. 

12 d. in 1 s. 

240 

4 q. in 1 d. 

960 

Then, '/^=f q. Ans. 

5. Reduce 7^7 of a guinea 
to the fraction of a penny. 
^ 7. Reduce f of a guinea to 
the fractiou of a pound. 

Consult IT 34, ex. 11. 

9. Reduce ^ of a moidore, at 
36 s. to the fraction of a guinea. 

II. Reduce ^ of a pound, 
Troy, to the fraction <^ an 
ounce. 

L* 



To reduce lower into higher 
denominations.. 

(Rule. See IT 34.) 

2. Reduce f of a penny to 
the fraction of a pound. 

Note, Division is pierform- 
ed either by dwiding the nu- 
meratory or by multiplying^ the 
inat^tr. 

- 12=:Vt8•-^20=: 

2^^^. Ans, 

Or thus : f of ^^ of ^^^ = 




4. Reduce f of a farthing 
to the fraction of a pound. 

yfes. -2- 20 — tAtt— tAtt^ • 

Or thus : 
Denom. 4 

4 q. in 1 Q. 

le 

12 d. in 1 8. 
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20 s. in 1 £. 

3840 
Then, -^^ = taW^ • ^^' 

6. Reduce f of a penny to 
the fraction of a guinea. 

8. Reduce ^ of a pound to 
the fraction of a guinea. 

10. Reduce f} of a guinea 
to the fraction of a moidore. 

12. Reduce f of an ounce 
to the fraction of a pound 
Troy. 



/^ 
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13. Reduce -^of h pound, 
avoirdupois, to the fraction of 
an ounce. 

15. A man has 7^ of a 
hogshead of wine; what part 
is that of a pint ? 

17. Acucumhergrewtothe 
length of 39^60 of a mile ; what 
part is that of a foot ? 

19. Reduce f of ^ of a 
pound to the fraction of a shil- 
ling. 

21. Reduce j^ of ^ of 3 
pounds to the fraction of a 
penny. 



IT 64. It will frequently be 
required to find the t>alue of a 
fraction^ that is, te reduce a 
fraction to integers of less de- 
Tiominatiom, 

1. What is the value of f 
of a'pound? In other words. 
Reduce f of a pound to shil* 
lings and penee. 

f ofapound is 4^= 13 J shil- 
lings ; it is evident from J of 
a shilling may be obtained 
some pence ; ^ of a shilling is 
-^ = 4 d. That hj-ArMultiply 
the nvmeraior by thai number 
which vnU reduce it to the next 
less denommationj and divide 
(he product by the denominator; 
if there be a remainder , multiply 
and divide as beforey and so on ; 
the several quotients^ placed one 
after another^ in their order^ 
mU be the answer. 



14. Reduce f of an ounce 
to the fraction of a pound 
avoirdupois. 

16. A man has -fg of a pint 
of wine ; what part is that of 
a hogshead ? 

18. A cucumber grew to 
the length of 1 foot 4 inches 
z=:-J^ = f ofafoot; what part 
is that of a mile ? 

20. f^ of a shilling is f of 
what fraction of a pound ? 

22. J^ of a penny is i of 
what fraction of 3 pounds ? 
Jj^ of a penny is -^ of what 
part of 3 pounds ? -^j^ of a 
penny is ^ of -^ of how manj 
pounds ? 

It will frequently be re- 
quired to reduce integers to 
the fraction of a greater de- 
nomination. 

2. Reduce 13 s. 4 d. to the 
fractjbn of a pound. 

13* s. 4 d. is 160 pence; 
there are 240 pence in a 
pound ; Aerefore, 13 s. 4 d. is 
^|g- == I of a pound. That 
is, — ^Reduce the given sum or 
quantity to the least denomina- 
tion mentioned in it^ for a nu- 
merator ; then reduce an inte- 
ger of thai greater denomina- 
tion (to a fraction of which it 
is required to reduce the giv- 
en sum or quantity) to the 
same denominaticny for a denomi- 
nator^ and they will form the 
fraction required.'^ 
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EXAMPLES FOR PRACTICE. 

3. What is the value of f 
of a shilling ? 

OPERATION. 

Nwner, 3 
12 

J9enofn.8)36(4 d. 2 q. Ans. 
32 

4 

4 

16(2 q.v- 
16 

6. What is the value of ^ 
ef a pound Troy ? 

7. What is the value off 
of a pound avoirdupois ? 



EXAMPLES FOR PRACTICE. 

4. Reduce 4 d. 2 q* to the 
fraction of a shilling. 

OPERATION. 



9. f of a month is how ma- 
ny days, hours, and juinutes ? 

11. Reduce f of a mile to 
its proper quantity. 

13. Reduce -/^ of an acre 
to its proper .quantity. 

15. What is the value of 
-}^ of a dollar in shillings, 
pence, &c. ? 

17. What is the value of ^ly 
of a yard ? 

19. What is the value of -j^y 
of a ton ? 



4 d. 2 q. 
4 

18 Nwner* 



Is. 
12 

I2 
4 

48 Denom. 
ii = i Ans. 



6. Reduce 7 oz. 4 pwt. to 
the fraction of a pouttd Troy* 

8. Reduce 8 oz. 14f dr. td 
the fraction of a pound avoir* 
dupois. 

Note. Both the numerator 
and the denominator must be 
reduced to 9ths of a dr. 

10. 3 weeks, 1 d. 9 h. 36 m. 
is .what Iractiiaii of a month ^ 

12. Reduce 4 fur. 125 yds. 
2 ft. 1 in. 2^ bar., to the nrac- 
tion of a mile. 

14. Reduce 1 rood 3(^ poles 
to the fraction of an aci^e. 

16. Reduce 5 s. 7^ d. to 
the fraction of a dollaiii 

18. Reduce 2 ft. 8 in. 1^ b. 
to the fraction of a yard. 

20. Reduce 4 cwt 2 qr. 12 
U). 14 oz. 12'<^ dr. to the frac- 
tion of a ton. 

Note. Let the pupil be required to reverse and prove the 
follovnng examples : 

21. What is the value of -^ of a guinea ? 



♦ J 

128 SITPPLEMICNT TO FBACTIONS. IT 64. 

22. Reduce 3 roods 17^ poles to the fraction of an acre. 

23. A man bought 27 gal. 3 qts. 1 pt. of molasses ; what 
part is that of a hogshead ? , 

24. A man purchased -^ of 7 cwt. of sugar ; how much 
sugar did he purchase ? 

25. 13 h. 42 m. 51 f s. is what part or fraction of a day ? 

SUFFUBSKBXfT TO FRAOnOMV. 

QUESTIONS. 

1. What BTe fracHans? 2. Whence is it that the parts 
into which any thing or any number may be divided, take 
their name? 3. How are fractions represented hj ^gares d 
4. What is the number above the line called ? — ^Why is it 
so called ? 5. What is the number below the line called ? 
— Why is it so called ? — ^What does it show ? 6. What is 
it which determines the magnitude of the parts? — ^Why? 

7. What is a simple or proper fraction ? an improper 

fraction ? a mixed number ? 8. How is an improper 

fraction reduced to a whole or mixed number ? 9. . How is 

a mixed number reduced to an improper fraction ? a 

whole number? 10. What is understood by the terms of the 
fraction? 11. How is a fraction reduced to its most single 
or lowest terms f 12. Whit is understood by a common di* 

visor? by the greatest common divisor ? 13. HoW is 

it found? 14. How many ways are there to multiply a frac- 
tion by a wh«le number? 15. How does it appear, that di- 
viding the denominator mtdtipUes the fraction ? 16. How is a 
mixed numbev multiplied? 17. What is implied in multi- 
plying by a fraction ? 18. Of how many operations does it 
consist? — ^What are they? 19. When the multiplier is less 
than a unit,. what is the product compared with the multi- 
plicand? 20. How do you multiply a whole number by 
a fraction? 21. How do you multiply one fraction by ano- 
ther? 22. How do you multiply a mixed number by a 
mixed number ? 23. How does it appear, that in multiply- 
ing both terms of the fraction by the same number the value 
of the fraction is not altered ? 24. How many ways are 
there to divide a fraction by a whole number ? — ^What are 
they? 25. How does it appear that d^ fraction is dkndedhj 
multiplying its denominator? 26. How does divi^Ung by & 
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ftBOiotk diffief frbih muUipl^ hy a fraction ? 27. When 
^e divisor is /e«9 than a unit, what is the quotient cdtii|)&red 
with the dividend ? 28. What is understood by a common 

denoniiinator ? the least common denominator? 29. 

How does it appear, that each given denominator muM be a 
factor 6f the common denominator ? SiO. How is the c^om- 
mon denominator to two or more fractions found ? 31. 

What is understood by a twuUiple ? by a common mtdti^ 

pfe ? — '■ — by the least common multiple ? — ^What i^ the pro- 
cess of finding it t 32. How are fractions itdd^d imd sdb^ 
tracted? 33. How is a fraction of a greater denomination 

reduced to one of a less? of a less to h, gi-eatel*? 34. 

How are fractions of a greater denoiiiination reduced' to in^ 

te^ers of a lei^ ? integerr(tf a less denomination to &6 

fi'Mtidn of a greater ? 



1. What is the amount of f and f ? of j- and f ? 

— of 12^, ^ and 4f ? Ans. to t%h last, 2d;^. 

2. To ^ of a pound add f of a shilling. Amount^ IS^ s. 
Note, First reduce both t6 the same denomination. 

3. f of a day added to f of an .hour make how maiiy 
hours ? what part of a day ? Ans. to the Idst^ fj d. 

4. Add ^ lb. Troy to ^ of an oz. 

Amounty 6 oz. 11 p^t. 16 gr. 
6. How^uch is i less ^? A— i? A — A? ^H 
— H? 6 — 4t? «§ — ioffoff? 

Ans. to the iastj jfg. 

6. From j- shilling take j of a penny. Jlem. 5^d. 

7. From \ of an ounce take ^ of a pwt. 

Rem. 11 pwt. 3 grs. 

8. From 4 days tj hours take 1 d. 9^ h. 

I^em. 2 d. 22h.20m. 

9. At $ f per yard, what costs f of a yard of cloth ? 

IT M. The price of unity, or 1, being given, to find the 
cost of any quantity, either less or more tiian unity, mtdtipty 
the price by the quantity. On the other hand, the cost of any 
quantity, either less or more than unity, being given, to find 
tile price of unity, or 1, divide the cost by the quaniiiy. 

Ans. fiiffi 
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^ 1. If ^ lb. of sugar cost -xV of a shilling, what will }§ <>f 

yNk pound cost ?* 

This example will require two operations : first, as aboye^ 
to find the pnce of 1 lb. ; secondly, having found the price 
of 1 Ik, to find the cost of ff of a pound. -^ s. -f- -f^ (^ 
of ^ s. IT 67) = ^^V s. the price of 1 lb. Then, ^ s. X 

H m of ^B.ii5z) = mis.=z4d. 3mi q-, '^ 

Answer. 

Or we may reason thus : first to find the price of 1 lb. : 
^i lb. costs •f^ s. If we knew what ^ lb. would cost, 
we might repeat this 13 times, and the result would be the 
price of 1 lb. 4^ is 1 1 parts.. If ^ lb. costs -^ s., it is evi- 
dent 1^ lb. will cost iV of -^ = lir s., and -ff lb. will cost 
.13 times as much, that is, -^J^ s. = the price of 1 lb. Then, 
H of ^^. == HU 8., the cost of ff of a pound. m% b, 
= 4 d. ma q«9 as before. This process is called solving 
the questien by a/rudyns. 

After the same manner let the pupil solve the following 
questions : 

2. If 7 lb. of sugar cost | of a <Iollar, what is that a 
pound ? if of f r= how much ? What is h for 4 lb. ? ^ 
of f =r how much ? What for 12 pounds ? \? of f = how 
much? Ans. totheU^t^ $^f- 

3. If 6^ yds. of cloth cosf $ 3, what cost 9^ yards ? 

Ans. $4^269. 

4. If 2 oz. of silver cost $ 2^4, what costs f oz. ? 

Am. $^. 

5. If f oz. costs $ Ij-, what costs 1 oz. ? Am. $ V28S. 

6. If 4 lb* less by ^ costs 13f d., what costs 14 lb. less by 
^ of 2 lb. ? Ans. 4:l&. 9 s. 9^^ d. 

7. If f yd. cost $ {-, what will 40 j- yds. cost ? 

Ans. $5#<062+. 

8. If -^ of a ship costs $ 251, what is ^ of her worth ? 

Ans. $53*785+. 

9. At^£. per cwt., what will 9 J lb. cost ? 

Ans. 6 s. 3^ d. 

10. A merchant, owning ^ of a vessel, sold % of his share 
for $ 957 ; what was the vessel worth P Ans» $ 1794*375. 

11. If f yds. cost f iS., what will -f^ of an ell Eng. cost? 

Ans. 17 s. 1 d. 2^ q. 

■ III II i I I ■ ■ !■ II ■ I I I II I I I I I ■ 

* This and the firitowme are examples fwially refefrod to thtnde Prqpmtian, 
orRMUo/Three, See ITSS ci. 36. 
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12. A merchant bought a number of bales of velvet, each 
contataing 129j^ yard», ^t the rate of $ 7 for 5 yards, and 
sold them out at the rate of $ 1 1 for 7 yards, and gained 
$ 200 by the bargain ; how many bales were there ? 

First find for what he sold 5 yards ; then what he gained 

on 5 yards — what he gained on 1 yard. Then, as many times 

as the Slim gained on 1 yd. is contained in $ 200, so many 

yards the^e must have been. Having found the number of 

' yards, reduce them to bales. Am> 9 bales. 

13. If a staff, 5f ft in length, cast a shadow of 6 feet, how 
lugh is that steeple whose shadow measures 153 feet? 

Ans, 144^ feet. 

14. If 16 men finish a piece of work in 28J days, how 
long wUl it take 12 men to do the same work ? 

First find how long it would 'take 1 man to do it ; then 12 
men will tlo it in -^ of that time. Ans, 2n\ days. 

15. How many pieces of merchandise, at 20^ s. apiece, 
must be given for 240 pieces, at 12^ s. apiece ? Asm, 149-j]gij>. 

16. How many yards of hocking that is 1^ yd. wide will 
be sufficient to line 20 yds. of camlet that is f of a yard 
wide ? 

First find the contents of the camlet in square measure ; 
then it will be easy to find how many yards in length of 
bocking that is 1^ yd. wide it will take to make the same 
quantity. Ans. 12 yards of camlet. 

^ 17. If \\ yd. in breadth require 20^ y(ra. in length to 
/ make a cloak, what in length that is f yd. wide will be re- 
quired to make the same ? Am. 34^ yds. 

18. If 7 horses consume 2j- tons of hay in 6 weeks, how 
naany tons will 12 horses consume in 8 weeks ? 

If we knew how much 1 horse consumed in 1 week, it 
would be easy to find how much 12 horses would consume 
in 8 weeks. 

2f r= Jj3L tons. If 7 horses consume ^ tons in 6 weeks, 
1 horse will consume if of -y- = ^ of a ton in 6 weeks ; and 
if a horse consume ^ of a ton in 6 weeks, he will consume 
^ of ^ = T^il/ ^ *^^ ^^ ^ week. 12 horses will consume 
12 timeSf^ = i^f ^° I week, and in 8 weeks they will 
'^cmsufli^ 8 Jpi^s ^ == ^ = 6f tons, Asi^. 

19. 4 dpi witii his family, which in all were 5 persons, 
did usiiib^f drink 7^ gallons of cider in 1 week ; how much 
will they drink in 22^ weeks when 3 persons more are 
added to the family ? Am^ 280^ gallons. 
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fiO. If students spend lOj^iS . in 18 days, how' much 
will 20 students spend in 30 days ? Ans. d^iS . 18 s. 4|f d. 



DECZMAIi FZlACTZOXni. 

IT M. We have seen, that an individual thing or numher 
may be divided into any number of equal parts, and that 
these parts will be called halves, thirds, fourths, fifths, sixths, 
&c., according to the number of parts into which the tiling 
or number may be divided ; and that each of these parts may 
be again divided into any other number of equal parts, and so 
on. Such are called common^ or vulgar fritctions. Their denom- 
inators are not uniform, but vary with every varying division 
of a unit It is this circumstance which occasions the chief 
difficulty in the operations to be performed on them ; for 
when numbers are divided into different kinds or parts, they 
cannot be so easily compared. This difficulty led to the in- 
vention of decimal fractions, in which an individual thing, or 
number, is supposed to be divided first into ten equal parts, 
which ivill be tenths ; and each of these parts to be again di- 
vided into ten (Aher equal parts, which will be htmdredths ; 
and each of these parts to be still further divided into ten 
other equal parts, which will be thousandths ; and so on. 
Such are called decimal fractions^ (from the Latin word decemj 
which signifies ten^) because they increase and decrease, in a 
tenfold proportion, in the same manner as whole numbers. 

IT 67. In this way of dividing a unit, it is evident, that 
the denominator to a decimal fraction will always be 10, 
100, 1000, or 1 with a number of ciphers annexed ; conse- 
quently, the denominator to a decimal fraction need not be 
expressed, for the numerator only, written with a point be- 
fore it (') called the separatrix^ is sufficient of itself to ex- 
press the true value. Thus, 

•^ are written '6. 

T^ *27. 

^mr •• '686.- 

The denominator to a decimal fraction, although not ex- 
. pressed, is always understood, and is 1 with ll many ci- 
phers annexed as there are places in the nmoaerator. Thus, 
^3765 is a decimal consisting of foul* places ; consequently^ 
1 with four ciphers annexed (10000) is its proper denominar 
tor. Any decimal may be expressed in the form of a com- 
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mon fraction hf writiDg under it its proper denominator. 
Thus, ^3765 ^q>re8sed in the form of a common fractioi^, 

When whole numbers and decimals are expressed to- 
gether, in the same number, it is called a mixed number. 
Thus, 25^63 is a miiied number, 25', or all the figures on the 
left hand of the decimal point, being whole numbers, and 
^63, or all the figures on the right hand of the dacimal point, 
being decimals. 

The names of the places to ten-millionths, and, generally, 
how to read or write decimal fractions, may be seen from 
the foUoi^ng 

TABLE. 





3d place. 
2d place. 
1st place. 
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HundredSr 

Tens. 

Unifci 



ft 
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6th place, o ^ «« 
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^7thpli»^c ^ 
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^ 10 <| 00 o» 

K cw r g 00 

<0 l-H " 
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,p^T<jnths 
Hundredths. 
Thousandths. 
Ten-Thousandths 

Hundred-Thousandths' 

Millionths. 
Ten-Millionths. 

I 
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From the table it appears, that the first figure on the right 
iiand of the decimal point signifies so many tenth parts of a 
unit ; the second figure, so many hundredth parts of a unit; 
the third figure, so many thousandth parts of a unit, &c. It 
takes 10 thousandths to make 1 hundredth, 10 hundredths 
to make 1 tenth, and 10 tenths to make 1 unit, in the same 
manner as it takes 10 units to make 1 ten, 10 tens to make 
1 hundred, &c. Consequently, we may regard unity as a 
starting point, from whence whole numbers proceed, con- 
tinually increasing in a tenfold proportion towards the left 
hand, and decimals continually decrecuingy in the same pro- 
portion, towards the right hand. But as decimals decrease 
towturds the right hand, it follows of course, that they in- 
crease towards the left hand, in the same manner as whole 
numbers. 

^ 9Bm The value of every figure is determined by its 
place from units. Consequendy, ciphers placed «t the right 
hand of decimals do not alter their value, since every signifi- 
cant figUTe continues to possess the same place from unity. 
Thus, *5, *50, '500 are all of the same value, each being 
equal to i^j or J. 

But every cipher, placed at the left hand of decimal frac- 
tions, dimimshes them tenfold, by removing the significant 
figures further from uniij^ and consequently making each 
part ten times as small. Thx«, <5, <06, *005, are of different 
value, '5 being equal to ^^ or ^v/O^ hieing equal to rh^yOr 
^ > and <005 being equal to Yiftnr? •^ ^hy. 

Decimal fractions, having different dehominvtors^ are readily 
reduced to a common denommaior^ by annexing ^hers until 
t}iey are equal in number of places. Thus,* *«> *06, '234 may 
be reduced to '500, *060, '234, each of which htLg lo^ fg^a 
common denominator. 

IT 60. Decimals are read in the same manner as wlnole 
numbers, giving the name of the lowest denomination, or 
right hand figure^ to the whole. Thus, ^853 (the lowest 
denomination, or right hand figure, being ten-thousandths) 
is^read, 6853 ten-thousandths. 

Any whole number may evidently be redu,ced to decimal 
parts, that is, to tenths, hundredths, thousandths, &c. by an- 
nexing^ ciphers. Thus, 25 is 250 tenths, 2500 hundredths, 
25000 diousandths, &c. Consequently, any mixed number 
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ter for $8^50^ 7 pounds of sugar for 8S^ cents, an ounce 
of pepper for 6 cents ; what did he give for the whole ? 

OPERATION. 

$ 8< = 8000 mills, or lOOOths of a dollar. 

8^50 = 8500 mills, or lOOOtfas. 

*835 ^ 835 mills, or lOOOths. 

'06 =: 60 mills, or lOOOths. 

Ans. $ 12<395 = 12395 mills, or lOOOths. 

As the denominations of federal money correspond with 
the parts of decimal fractions, so the rules for adding and 
subtracting decimals are exactly the same as for the same 
operations in federal money. (See IT 28.) 

2. A man, owing $375, paid $175^75; how much did 
he then owe ? 

OPERATION. 

$ 375' = 37500 cents, or lOOths of a dollar. 
176*75 = 17575 ccSffts, or lOOtlis of a dollar. 

$ 199*25 = 19926 cents, or lOOths. 

The operation is evidently the same as in subtraction of 
federal money. Wherefore, — In the addition and subtrac- 
tion of decimal fractions, — ^Rule : Write the numbers under 
each other, tenths under tenths, hundredths under hun- 
dredths, according to the value of their places, and point off 
in the results as many places for decimals as are equal to the 
greatest niunber of decimal places in any of the given num- 
bers. 

EXAMPLES FOR PRACTICB. 

3. A man sold wheal at several times as follows, viz. 
13*25 bushels ; 8*4 bushels ; 23*051 bushels, 6 bushels, and 
*75 of a bushel; how much did he sell in the whole ? 

Atis. 51*451 bushels. 

4. What is the amount of 429, 21^, 355^^^, 1^ and 
1^ ? Am. 808^1r, or 808*148. 

5. What is the amount of 2 tenths, 80 4iundredths, 89 
^ousandths, 6 thousandths, 9 tenths, and 5 thousandths ? 

Arts, 2. 

6. What is the amount of three hundred twenty-nine, and 
seven tenths ; thirty-seven and one hundred sixty-two Hhaxk- 
sandths, and sixteen hundredths ? 
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y. ^ maa,.(mixig $ 4816, paid ^ 376*865 ; how much .did 
he*tibeiit)we? AnB. $39.3B^^. 

8. From thirty-five thousand tdke thirty-five thousandths. 

ilns. 34999*965. 

9. From 5«83 take 4*2793, iln*. 1*5507. 

10. From 480 take 24S*0076. Ans, 234*9925. 

11. What is the diff^tence between 1793*13 and 817' 
05693 ?. * iliw.^76*07307. 

12. From 4f^ tttke 2^. Remainder, l-jftfe, or 1*98. 

13. Whdt is -the amount of 29^, 37 4^0()gooo > 97^^,^, 
316yxjW ^j a^ IWA ? ^^*w«- 942*957009. 



MULTIPLICATION OF DECIMAL FRACTIONS. 

IT 71. 1. .How much hay in 7 loads, each containing 
23*571 c'wt. ? 

OPERATION. 
28*571 cwt. = ?3571 lOOOths of a cwt. 
7 7 



Am, 164^507 cwt =r 164997 lOOOflis of i^ cwt. 

Wema:y here (IT 69) consider tiie multiplicand so many 
thmsandths of a cwt., and Uien the product will evidently be 
thousandths^ and will be reduced to a mixed or whole num- 
ber by pointing off 3 figures, that is, the same numl)er as are 
in the multiplicand; and bs either factor maybe made the 
multiplier, so, if 'the decimals had been in the mtdtipUery the 
same numberof places must have been pointed off for deci- 
mals. Hence it follows, we must always point off in the pro- 
duct as 9nany places far decimals ais ihere are deciinal places in 
both factors. 

2. Multiply '76 by *25. - 

OPERATION. In this example, we^ave 4 de- 

'75 cimal places in both factors ; we 

*2S taust Iherefore point off 4 places 

jn ' for decimals in the product. The 

^gQ reason of pointing off this num- 

^ ^ ■>• ber may appear still more plain, 

*1875 Product, if we consider the two factors as 

M* 
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common or vulgar fractions. Thus, ^5 is -^^, and ^25 is 
^ff : now, ^ X fWr = tWdWt = *1 V5, Ans. same as be- 
fore. 

3. Mult%)ly 425 by '03. 

OPERATION. TT^_ „ ^^ ^. S r • -^ 

425 Here, as iMe nunl^^er of significant 

<a3 figures in the product is not equal to 

,the number of decimals in both fac- 

*00375 Prod. tors, the deficiency mu^e suppHed 

by prefixing ciphers, th8$i$, placing 
them at the left hand. The correctness of therulVmay ap* 
pear from the following process : 425 is -x^^, aiid ^03 i» 
y§xr ' now, tVV^ X Ttry = iiAAftn) = '00375, the sscne a» 
before. . 

These examples will he sufficient to establish the fo]io\^jig: 

RULE. 

In the multipliccuion of deemed fractiajiSj multiply cs.in whole 
numbers J and from the product point <^so many figures f of ded-^ 
mah as there are decimal places in the multiplicand and multi- 
plier counted together ^ andy if ther^e are not so many figures in the 
product, supply the deficiency by prefixing ciphers. 

EXAMPLES von PRACTIO(E. j 

4. At $ 5'47 per yard, what cost 8*3 yartfs of cloth ? 

.Awf. $45401. 
» 5. At $ *07 per pound, what cost 26*6 pounds of rice ? 

- . Ans. $1*855. 

6. If a barrel contain 1'75 cwt of dour, what will be the 
weight of ^63 of a barrel ? . . Ans. 1402^5 <:wt. 

7. If a melon be worth $*09,what is/'t pf a mefon 
worth? . . V . jins. 6-^ cents. ' 

8. Multiply five hundredths by sevejithoi^isandths. 

" Product, '00035. 

9. What is *3 of 116 ? , -. Ans. 34*8. 

10. What is *85 of 367^? Ans. 3121*2. 

11. What is *37 of *0563 ? Ans. *020831. 

12. Multiply 572 by *5a Product, 331*76. 

13. Multiply eighiynsix by four hundredths. 

Pro4uct, 3*44. 

14. Multiply ^0062 by *0008. 

15. Multiply forty-seven teflths by one thousand . eighty- 
six hundredths. 
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16. Multiply two hundredths by eleven thousandths. 

17. What will be the cost of thirteen hundredths of a ton 
of hay, at $ 11 a ton ? 

18. What will be the cost of three hundred seventy-five 
thousandths of a cord of wood, at $ 2 a cord ? 

19. If a nuLu's wages be seventy-five hundredths of a dol- 
lar a day, how much will he earn in 4 weeks, Sundays ex- 
cepted ? 



DIVISION OF DECIMAL FRACTIONS. 

IT 72. Multiplication is proved 'by division. We have 
seen, in multiplication, that thie decimal places in the product 
must always be equal to the number of decimal places in the ' 
multiplicand and multiplier counted together. Tke multi- 
plicand and multiplier, in proving multiplication, become the 
divisor and quotient in division. >It follows of course, in di- 
vision, that the number of decimal pldces in the dwisor and 
guotiefUj counted together^ must always be equal to tJie number of 
decimal places in the dividend. This will still further appear 
from the examples and illustrations which follow : 

1, If 6 barrels of flour cost $44*718, what iff that a bar- 
rel? 

By taking away the decimal point, $44*718 = 44718 
mills, or lOOOths, which, divided by 6, the quotient is 7463 
mills, =. $ 7'463, the Answer. 

'Or, retaining th^ decimal point, divide as in whole num- 
hers* 

OPERATION. ^ As the decimal places in the di- 

6 )44 718 visor and quotient, counted toge- 

Ans. 7*463 ^^^^' must be equal to the number 

of decimal places in the dividend, 
there being no decimals ii) the <Ki?6sar,— therefore point off 
three fi^Pes fo^ decimals' m the quotient j equal to the number 
of decimals in the dividiehd, which brings us to the same re- 
sult as before. 

2. At $4*75 a barrel for cider, how many haifels maybe 
bought for $31 ? 

In this example, there are decimals in the divisor, and 
none in the dividend. $4*76 = 476 cents, and $31, by 
annexing two ciphers, =: 31 QO cents ; that is, reduce the di 
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videiid'^ parts of the same denominatioii as the divisor. 
Then, it is plain, as many times as 475 cents are contained in 
3100 centS) so many barrels may be bonght 

475) 3100 (6f^ barrels, the Answer; that is, 6 barrels and 
2850 fff of another barrel. 

But the remainder, 250, instead of be- 
250 jjjg expressed in the form of a common 

fraction, may be reduced to lOths by annexing a cipher, 
which, in effect, is multiplying it by 10, and the division con- 
tinued, placing the decimal point after the 6, or whole ones 
"already obtained, td distinguish it from the decimals which 
are to fdllow. The points may be withdrawn or not from 
the divisor and dividend. 

OPERATION. 
4*^75)31*00(6*526 + barrels, the Answer; that is, 6 bar- 
2850 rels and 526 thousandths of anothcfr 

—— - barrel. 

^Z^ By annexing a cipher to the fir^ 

^^^" remainder, thereby reducing it to 

12d0 lOths, and continuing the difisito, 

^60 w^ obtain from it % and a still ftir- 

. ther remainder of 125, which, by an- 

3000 nexing another cipher, is reduced to 

2850 lOOths, and so on. 

--^ ' The last remainder, 150, is iff of 

^^ a thousandth part of a barrel, whiteh 

is of so trifling a value, as not to merit notice. 

If now we count the decimals in the dividend, (for every 
cipher annexed to the remainder is evidently to be counted 
a decimal of the dividend,) we shall find them to be five^ 
which corresponds with the number of decimal places in the 
divisor and quotient counted together. 

3. Under IT 71, ex. 3, it was required to multiply *125 by 
*03; the product was, .^00375. Taking i this prdduet for a 
dividend, let it be required to divide '00375 by *125.. One 
operation will prove the other. Knowing that the number 
of decimal places in the quotient and divisor, counted to- 
gether, will be equal to the decimal places in the dividend^ 
we may divide as in whole numbers, being careful to retwai 
the decimal points in their proper places. Tlbus, 
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OPERATION. The fivfcwi, X25, in 375 goes 3 

n26) H)0375('03 tfanes, and no remainder. We have 

^"^^ only to place the decimal point in 

AAA the quotient and the woric is done. 

^^ The^ are five decimal places in the 

dividend ; consequently {here must be five in the divisor and 
quotient counted together ; and, as there are three in the di- 
visor, there must be two in the quotient ; and, since we have 
but one %ure in the quotient, the deficiency must be sup- 
plied by prefixing a cipher. 

The operation by vulgar fractious will bring us to the 
same result Thus, 42^ is ^3^^, and ^00375 is Wb^ * 
now, lo Wo ff -7- T^ = iHhiU = tStt = '03, the same 
as before. 

IT .73. The foregoing examples and remarks are sxiA-^ 
cient to establish the following 

In the cUvision of decimal fractwnsj dwide as m whole ma^ 
befSy and from the right hand of the quotient point off as many 
figures for decimals, as the decimal figures in the moidend exr 
teed those in the dmsor, and if there are not so many figures in 
ths quotient, supply the deficiency by prefixing ciphef9. 

If at any time there is a remainder, or if the decimal 
figures in the divisor exceed those in the dividend, ciphers 
may be annexed to the dividend or the remainder, and the 
quotient carried to any necessary degree of exactness ; but 
the ciphers annexed must be counted so many decimids of 
the dividend. 

4. If $ 472^875 be divided equally between 13 men, how 
much will each one receive ? Ans. $ 36*376. 

5. At $''75 per bushel, how many bushels of rye can be 
bought for $ 141 ? Ans. 188 bushels. 

6. At 12|> cents per U^, how mtiny pounds of butter may 
.be bought for $ 37 ? Ans. 296 lb. 

7. At 6^ cents apiece, how many oranges may be bought 
for i 8 ? Ans. IM oranges. 

8. If '6 of a barrel of flour cost $ 6, what is that per bar^ 
rej? Ans. jS 8^333+. 

9. Divide 2 by 634. Quot. <037-i-. 
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10. Divide <012 by *006. Quot. 2*4. 

11. Divide ^ree thousandths by four Htmdredths. 

Quot. <075. 

12. Divide eighty-six tenths by ninety-four thousandths. 

13. Hovtr many times is '17 contained in 8 ? 



REDUCTION OP COMMON OR VULGAR FRAC- 

TIONS TO DECIMALS. 

IT 74. 1. A man has ( of a barrel of flour; what is that 
expressed in decimal parts ? 

As many times as the denominator oi « £raotion Js con- 
tuned inue numerator, samccnjiThole ones are contained 
in the fraction. We can obtain no whole ones in ^ because 
the denominator is not contained in the nimierator. We 
may, however, reduce the numerator to tenths^ (IT 72, ex. 2,) 
by annexing a cipher to it, (which, in effect, is multiplying 
it by 10,) making 40 tenths, or 4^0. Then, as many times as 
the denominator, 5, is. contained in 40, so many tenths are 
contained in the fracaon. 5 into 40 goes 8 times, and no 
remainder Ans. ^8 of a bushel. 

2. Express f of a dollar in decimal parts. 

The numerator, 3, reduced to ten11i$, is f^, 3^0, which, 
divided by the denominator, 4, the quotient is 7 tenths, and 
a remainder of 2*. This remainder must now be reduced to 
hundredths by annexing another cipher, making 20 hun- 
dredths. Then, as many times as the denominator, 4, is con- 
tained in 20, so many hundredths also may be obtained. 4 
into 20 goes 5 times, and no remainder, f of a dollar, there- 
fore, reduced to decimals, is 7 tenths and 5 hundredths, that 
is, '75 of a dollar. 

The operation may be presented in form as follows : — 

Num. 
Denom. 4 ) 3<0 (<75 of a dollar, the Answer. 

28 

20 
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3« Reduee ^ to a decimal fraction. 
The numerator must be reduced to hundredths, hj annex- 
ing two ciphers, before the division can begin. 

66 ) 4*00 ( *0606 +, the Answer. 
396 



400 As there can be no tenths, a cipher must 

396 be placed in the quotient, in tenth's place. 

4 . 

• 

Note. ^ cannot be reduced exactly ; for, however long the 
division be continued, there will still be a remainder.* It is 
sufficiently exact for most purposes, if the decimal be ex- 
tended to three or four places. 

From the foregoing examples we may deduce the follow- 
ing general RuL^ : — To reduce a common to a decimal fra4> 

* Decimal figures, which contintially repeat, like '06, in this exam- 
ple, are called RepetendSf or Circulating Decimals. If only ont figure 
repeats, as *3333 or '7777,'&c., it is called a single repetertd,. If two or 
911011% figures circulate alternately, as <060606, <234234234, &c., it is 
called a compound repetend. If other figures arise before those which 
circulate, as <743333, <143010101, 6lc., the decimal is called a mixed 
repetend. 

A single repetend is denoted by writing only the circulating figure 

i,vith a point over it: thus, ^3, signifies that the 3 is to be continually 
repeated, forming an infinite or never-ending series of 3's. 
A compound repetend is denoted by a point over ^q first and last re' 

peaJdng figure : thus, *234 signifies that 234 is to be continually re- 
peated. 

It may not be amiss, here to show how the value of any repetendmB.y 
be found, or, in other words, how it may be reduced to its equivalent 
vulgar fraction. 

If we attempt to reduce -^ to a decimal^ we obtain a continual repe- 
tition of t)ie figure 1 : thus, ^11111, that is, the repetend '1. The value 
of th%^epetei]yd U, th^i^ '^ i y the value of <922, ^c, the repetend '2, 
will evidently be twice -as much, that is, f-. In the sameTmanner, 3 = 
f , &nd 'ij= I, and *5 = f, and so on to 9, which = f = 1. 

1. What \s the value of *8 ? Jins. f . 

2. What ifc^e value of <6 ? Ms. f 5= f- What iff the value of «3 ? 
of*7? -^-of*4? of*5? of*9? of 4? 

If Vs" ^e reduce6<p a decimal, it produces *010101, or the repetend 61. 
The repetend '02, beb^gr 2 times a,s much, must be yV M*d *63 = ^, 
and ^48, being 48 times as much, must be H^, ai^^4 = Jf , &c. 
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fioR, — Annex one or more c^herSj as may be neceuary^ to the 
fmmerator^ and divide U by the denom*^"*^ If then there ^ 
a remainder^ annex another ciphevj ana ^Ltoe u* ^^j^/te^ cmd «». 
eonlwae to do so long as there shall continue to be a remainder ^ 
or untU the fraction shall be reduced to any necessary degree 
of exactness. The quotient will be the decimal required, 
which must consist of as many decimal places as there are 
ciphers annexed to the numerator; and, if there are not so 
many figures in the quotient, the deficiency must be sop- 
plie4 by prefixing ciphers. 

£XAMPI.£8 FOR PBACTICB* 

4. Reduce ^, f, ^^, and ^^^ ^ decimals. 

Ans. *6 ; *26 ; H)25 ; <00797 -J-. 

5. Reduce §j^ tt^> t^S7 ^^ fuWtv to decimals. 

Ans. *692 -f ; *003 ; '0028 + ; <000183 +. 

«. Reduce Iff, ^, ^^ to decimals. 

7. Reduce |, A> fItj i? h A) A^ ^ to decimals. 

& Reduce J, f , |, i, f , f , t, A, A> A to decimals. 



If 7^7 be reduced to a decimal, it produces <00l( consequentlyy 

'^'^vh, and mi = ^y and 425 = ffi, &c. As this principle 
will triply to any number of places, we have this general Rule for re- 
ducing a circulating decimal to a vulgar fraction, — Mak^ the given 
repetend tho numeratoTy and the denominator will be as many va av 
there are repeating figures. 

3. What is the vulgar fraction equivalent to '704 ? Ans. H^* 

4. What is the value of *()03? *6l4? '324? *bl021 ? 

'S465? *602103? Ans. to last, -^^f^s^ 

5. What is the value of '45 ? 

In this fraction, the repetend begins in the seo^md place, or place ct* 

hundredths. The first figure, 4, is ^, and the repetend, 3, ia } of i^> 
that is, -^ ; these two parts must be added together. -^ + A" ^ »" 
= Hi •^^^' Hence, to find the vahie of a mixed r «prt«nd,— FAd the 
value of the two parts, separately, and add them togeUier. 

6. What is the value of '153 ? ' -^ + ^ « ^ ss^l^ 4ns. 

7. What IS the value of '0047 ? , ^Ans, ^whhf 

8. \Vhatiathevalueofa38.? *16? — «4i9»^ . . ^ 

It is plain, that circulates may be added, subtractf^i nnlttpUed, sod 
divided, by first reducing them to their aqmytdei^^idgar fractioiis. 
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REDUCTION OF DECIMAL IfRAqTIONS. 

IT 75- FractioDs, we have seen, (IT 63,) like iniegersj are 
reduced from low to higher .denominatioriR by dimsionj and 
from high to lower deDominations by mullipUcation, 



To reduce a coyipowntl num- 
ber to a decimal of the highest 
denomination, ^ 

1. Reduce 7 s. 6 d. to the 
decimal of a pound. 

6 d. reduced to the decimal 
of a shihiug, that is, divided 
by 12, is '5 s., which annexed 
to the 7 8. making 7'5 s., and 
divided by 20, is *375 £ . the 
Ans. 

The process may be pre- 
sented in form of arw/c, thus : — 
Divide the lowest denomina- 
tion given, annexing to it one 
or more ciphers, as may be 
necessary, by that number 
which it takes of the same to 
make one of the next higher 
denomination, and annex the 
quotient, as a decimal to that 
higher denomination ; so con- 
tinue to do, until the whole 
shall be reduced to the deci- 
mal required. 

EXAMPLES FOR PRACTICE. 

3, Reduce 1 oz. 10 pwt, to 
the fraction of a pound. 

OPERATION. 
20)10'0 pwt 

12)1'5 oz. 

425 lb, 4w. 

N 



To reduce the decimal of a 
higher devomination to integer's 
ofHower denominations, 

2. Reduce '375 £. to in- 
tegers of lower denominations. 

'375 £ . reduced to shillings, 
that is, multiplied by 20, is 
7'50 s. ; then the fractional 
part, '50 s., reduced to pence, 
that is, multiplied by 12, is 
6 d. Ans, 7 s. 6 d. 

That is, — Multiply the given 
decimal bv that number which 
it takes of the next l&wer de- 
nomination to make one of this 
higher, and from the right 
hand of the product point off 
as many figures for decimals 
as there are figures in the 
given decimal, and so con- 
tinue to do through all the de- 
nominations; the several num^ 
hers at the left hand of the 
decimal points will he the 
value of the fraction in the 
proper denominations. 

EXAMPLSl FOR PRACTICE. 

4. Reduce '125 rbs. Troy to 
integers of lower denominar* 
tions. 

OPERATION, 
lb. *125 
12 

OZ. 1'500 
20 

!pwt.l0'000. iliw. loz*10pwt 
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» ' •' 

5. Reduce 4 cwt ^f qrs. to 
the decima) of a ton. 

Note. 2f = 2'6. 

7. Redoce 38 gals. 3*62 qts. 
of beer, to the decimal of a 
hhd. 

9. Reduce 1 qr. 2 n. to the 
decimal of a yard. 

11. Reduce 17 h. 6 m. 43 



sec. to the decimal of a day. 

13. Reduce 21 s. 10| d. to 
the decimal of a guinea. 

15. Reduce 3 cwt. qr. 7 
lbs. 8 oz. to the decimal of a 
ton. 



6, What is the value of 
'2325 of atpn? 

8. What is the value of *72 
hhd. of beer ? 



10. What is the value of 
'375 of a yard? 

12. What is the value of 
'713 of a day ? 

14. What it the value of 
'78125 of a guinea? 

16. What is the value of 
'15334821 of a ton ? 



Let the pupil be required to reverse and prove the follow- 
ing examples : 

17. Reduce 4 rods to the decimal of an acre. 

18. What is the value of '7 of a lb. of silver? 

19. Reduce 18 hours, 15 m. 50'4 sec. to the decimal of a 
day. 

20. What is the value of '67 of a league ? 

21. Reduce 10 s. 9^ d. to the fraction of a pound. 

IT ^6. There is a method of reducing shillings, pence 
and farthings to the decimal of a pound, by inspection^ more 
simple and concise than the foregoing. The reasoning in 
relation to it is as follows : 

jV of 20 s. is 2 8. ; therefore every 2 s. is -j^, or '1 iS. 
Every shilling is 5^ = y^, or '05 £ . Pence are readily 
reduced to farthings. Every farthing is -^ £ . Had it so 
happened, that 1000 farthings, instead of 960, had made a 
pound, then every ferthing would have been Yifinry or *001 £ . 
But 960 increased, by -^ part of itself is 1000; conse- 
quently, 24 farthings are- exactly xSfr?yj or '025 £., and 48 
farthings are exactly fiiisy or '050 £ . Wherefore, if the 
wimber of farthings, in the given pence and farthings, be 
more than 12, 3^ part will be more than J; therefore add 1 
to them : if they be more than 36, -^ part will be more than 
1^ ; therefore add* 2 to them : then call them so many 
thousandtht, and the result will be correct wjthin less than 
i of iTyViT of a pound. Thus, 17 s. 6f d. is reduced to th^ 
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decimal of a pound as follows : 16 s. == '8 iS . and 1 s. =r 
*06 £. Then, 5J d. = 23 farthings, which, increased by 
1, (the number being more than 12jbut not exceeding 36,) is 
'024 £ ., and the whole is *874 £ . the 'Am. 

Wherefore, to reduce shillings^ pence and farthings to the 
deemed of a potmd by inspection^i-^Call every ttoo shillings one 
tenth of a pound; every odd shilling, five hundredths; and the 
Hvmber of farthings^ in the given pef ice an^ farthings, so many 
thousandths, adding one, if the number'be more than twelve and 
not exceeding thirty-six, and two, if the number be more than 

'"'•^) - — — 

IT V9* Reasoning as above, the result, or the three first 
%ures in any decimal of a pound, may readily be reduced 
badk to shillings, pence and farthinpfs, by inspection* f Double 
the first figure, or tenths, for shillings, and, if the second 
figure, or hundredths, be five, or more than five, reckon ano- 
ther shilling ; then, after the five is deducted, call the figures 
in the second aixd third place so many farthings, abating 
one when they are above twelve, and /u?o when above thir- 
ty-six, and the re;sult will be the answer, sufficiently exact 
Jforall practical purposes. Thus, to find the value of *876 £. 
by iiispection : — 

^ tenths of a pound - • - =16 shillings. 

^05 hundredths of a pound - ' - . = 1 shilling. 

^26 thousandths, abating 1, = 25 farthings = s. e^dr 

'876 of a pound - - - - = 17 s. 6^ d. 

Am* , 
EXAMPLES FOR PRACTICE. 

1. Find, by inspection, the decimal expressions of 9 s. 7 d., 
and 12 s. OJ d. Ans. '479^2., and *603ie. 

2. Fi:id, by inspection, the value of '523£., and 'e94£. 

Ans. 10 s. &j- d., and 13 s.. lOj- d. 

3. Reduce to decimals, by inspection, the following sums, 
and find their amount, viz. : 15 s. 3 d. ; 8 s. 11^ d..; 10*1. 
6^ d. ; 1 s. 8^ d. ; j- d., and 2^ d. Amomty£P6d3. 

4. Find the value of 47 £ . . . :.. 
Note, When the decimal haA but tttiO'^g^es, after taking, ? 

out the shillings, the remainder, to be reduced iotlumando^'lO. 
will require a cipher to be annexed to the right hatnts per 
sup^ised to be so. « ^ Ash, 9 $ 137<79 
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5. Value the following decimals, by inspection, and find 
their amount, viz. t *785 £ . ; '357 £.; '916 iS . ; '74 ig * ; 
*6 £. ; '25 jS. ; *09 jB. ; and ^008 £, Ajis, Z£. 128. 11 d. 



SUPKiBliaSKT TO DECXM-Ali FRAOTZOm. 

QITESTIONS. 

1. What are decimal fractions ? 2. Whence is the term 
derived ? 3. How do decimal differ from common frac- 
tions ? 4. How are decimal fractions written ? 5. How 
can the proper denominator to a decimal fraction be knomi, 
if it be not expressed ? 6. How is the value of every figure 
•determined ? 7. What does the first figure on the right 
hand of the decimal point signify ? — ; — the second figure? 

third figure ? — r- fourth figure ? 8. How do ciphers, 

placed at the right hand of decimals, affect their value? 
9k Placed at the left hand, how do they affect their value ? 
10» How are decimals read? 11. How are decimal %ftc*> 
tions, having different denominators, reduced to a corniKfin 
denominator? 12. What is a mixed number? 13. How 
may any tDAo/e jiumber be reduced to decimal parts?. 14. 
How can any mixed number be read together, and the 
whole expressed in the form of a common fraction ? 15. 
What is observed respecting the denominations in federal 
•money ? 16. What is the rule for addition and subtraction 

' of decimals^ particularly as respects* placing the decimal 

point in the results ? multiplication ? division ? 

17. How is a common or vulgar fraction reduced to a deci- 
mal ? 18. What is the rule for reducing a compound num- 
ber to a decimal of the high^st^ ^denomination contained in 
it? 19. What is the rule for finduig the value of any given 
decimal of a higher denomination in terms of a lower? 
^0. What is the rule for reducing, shillings, pence and far- 
things to the decimal of a pound, by itispectioii ? 21. What 

I is the reasoning in relation to this rule ? 2^. How may the 

IJ- three first fi gunes of any decimal of a pound be reduced to 

thouVfUings, pence and farthings, by inspectiont? 
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£X£RCIS£S. 'W^' 



•> t 



I. A meichant had several remnants of clotK, measuring 
tts follows, viz. : 



Tfyds 

6* 

1 1 

9« 

8i 

3*^ 



«••.. 



How many yards in the whole, and what would 
the whole come to at $ 3'67 per yard ? 



Note* Reduce the common fractions to deci- 
mals. Do the same wherever they occur in the 
examples which follow. 

Am. 36^475 yards. $ 133^863 -f-, cost. 

3. From a piece of cloth, containing 36|- yds., a merchant 
sold, at one time, 7^ yds., and, at another time, 12f yds. ; 
how much of the cloth «had he left ? Air. 16^7 yds. 
*"3. A farmer bought 7 yards of broadcloth for 8^jS., a 
Wrel of flour for 2X i^., a cask of lime for If £> ., and 7 lbs. 
of rice for ^ iS . ; he paid 1 ton of hay at 3f^ iS ., 1 cow 
at 6f & ., and the balance in pork at ^ iS . per lb. ; how 
many were the pounds of pork ? 

Note, In reducing the common fractions in this example, 
it will be sufficiently exact if the decimal be extended to 
diree places. Am. 108^ lb. 

4. At 12^ cents per lb., what will 37f lbs. of butter cost ? 

Am. $4<718f. 

5. At $ 17^37 per ton for hay, what will llf tons cost? 

Am. $201^92^. 

6. The above example reversed. At $ 201 '92f for 1 If tons 
of hay, what is that per ton ? Am. $ 17^37. 

7. if ^5 of a ton of hay cost $ 9, what is that per ton ? 
Consult 11 65. MS. $20. 

8. At ^4 of a dollar a g^allon, what will '25 of a gallon 
of molasses cost ? Ans. $ 4. 

9. At $ 9 per cwt., what will 7 cwt. 3 qrs. 16 lbs. of sugar 
cost^ 

Note. Reduce the 3 qrs. 16 lbs. to the decimal of a cwt, 

extending the decimal in this, and the examples which fol« 

low, to four places. Am. 71'036+. 

- 10. At $69^875 for 5 cwt. 1 qr. 14 lbs. of raisins, what is 

that per cwt. ? Ans. $ 13. 

11. What will 2300 lbs. of hay come to at 7 mills per lb. ? 

Am. $1640. 

12. Wliat will 7654 lbs. of coffee come to, at 18 cents per 
lb.? Am. $137*79 
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13. What will 12 gals. 3 qts. 1 pt of gin cost, at 38 cents 
per quart? 

Note, Reduce the whole quantity to quarts and the deci- 
mal ol/a quart Ans. $ 14^42. 

14. Bought 16 yds. 2 qrs. 3 na. of broadcloth for $ 100*125; 
what was that per yard ? Asu. $ 6. 

15. At $1^92 per bushel, how much wheat may be 
bought for $ ^72 ? Ans. I peck 4 quarts. 

16. At $ 92^2 « per ton, how much iron may be pur- 
chased for $ 60^268 r Ans. 13 cwt 

17. Bought a load of hay for $947, paying at the rate 
of $ 16 per ton ; what was tiie wei^t of die hay ? 

Ans. 11 cwt. 1 qr.23lbs. 

18. At $302^4 per tun, what will 1 hhd. 15 gals. 3 qts. 
of wine cost? Ans. $94^59>' 

19. The above reversed. At $94^50 for l>hd. 15 gals. 
3 qts. of wine, what is that per tun^ Ans. $ 302^4. 

Note. The following examples reciprocally prove each 
other, excepting when there are some fractional losses, as ex- 
plained above, and even then the results vdll be sufficiently 
exact for all practical piloses. If, however, greater exact- 
ness be required, the decimals must be extended to a greater 
number of places. 



20. At $ 1*80 for 3i qts. of 
wine, what is that per gal. ? 

22. If f of a ton of pot- 
ashes cost $60*45, what is 
that per ton ? 



21. At $2*215 per gal., 
what cost 3^ qts. ? 

23. At $ 96'72 per ton for 
pot-ashes, what will f of a ton 
cost ? 



24. If *8 of a yard 
of cloth cost $2, 
what is that per 
yard ? 

27. If 14 cwt of 
pot-ashes cost 1 9 iS . 
5 s., what is that 
per ton ? 



25. If a yard of 
cloth cost $ 2*5, 
what will *8 of a 
yard cost ? 

28. If a ton of 
pot-ashes cost 27iS . 
10 s., what will 14 
cwt. cost? 



26. At $2*5 per 
yard, how much 
doth may be pur- 
chased for $ 2 ? 

29. At 27 iB. 10 8. 
a ton for pot-ashes, 
what quantity may 
be bought for 19 iS . 
5 s.? 



Note. After the same manner let the piipil reversie and 
prove the following examples : 



I 
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30. At $ 18^50 per ton, how much hay may be bought 
for $ 12'025 ? 

31. What will 3 qrs. 2 na. of broadcloth cost, oX $6 per 
yard? 

32. At $ 22^10 for transportatioD of 65 cwt 46 miles, what 
is that per ton ? 

33. Bought a silver eup, weighing 9 o^ 4 pwt. 16 giss. for 
3 iS . 2 s. 3 d. 3^ q. ;^ what was that per ounce ? 

34. Bought 9 chests of tea, each weiglimg^ cwt 2 qrsTSl 
lbs. at 4 £. 9 »* per cwt. ; what came they to ? 

3& K 5 acres 1 rood produce 26 quarters 2 bushels of 
wheat, how many acres' will be required to produce 47 
quarters 4 bushels ? A quarter is 8 bushels. 

Note. The ;above example will require two operations, 
M which consult IF 65, ex. 1. 

36. A lady purchased a gold ring, giving at the rate of 
$20 per ounce; she paid for the ring $ 1^25; how much, 
did it weigh ? 



RBiyiroTioiir or ouRiuaffoiBS. 

IT 78. Previous to the act of Congress in 1786 establish- 
ing federal money, all calculations in money, throughout the 
United States, were made in pounds, shillings, pence and 
farthings, the same as in England. But these denominations, 
although the same in name, were different in value in dif- 
ferent countries. 

Thus, 1 dollar is reckoned in 

England, 4 s. 6 d., called Englishy or sterling money. 

Canada and 

Nova 

The New Eng- ^ 

land States, 
Virginia, } 6 s., called New England currency. 

Kentucky, and 
Tennessee, 



^ ^. > 6 s. called Canada currency. 



New York, ) 

Ohio, and /8s., called New York 

N. Carolina, ) 



currency. 
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1 dollar is reckoned in 

Maryland, 

GeS^* ""^ j 4 8. 8 d., caUed Ge^gia curreney. 

1. Reduce irST ITs. 6f d. to federal money. 

Note. To reduce pounds, shillings, pence and fSulJungs, 
in either of the abore-named currencies, to federal money^-^ 
First, reduce the shillings, pence and farthings (if any be 
contained in the given sum) to the decimal of a pound by in* 
spectUmy as already taught, IT 76. ^ 

e£. lls.6id. = £6<676. 

English money. — ^Now, supplising the above sum to be 
iilnglish moneys — liS. is20 s; = 240 pence, in all the above 
currencies. I dollar, in English inoney, is reckoned 4 s. 6 d. 
= 54 ^nce, that is, -f^ = ^ of 1 pound. Now, as many 
times as ^, the fraction which 1 dollar is of 1 pound, Eng- 
lish money, is contained in iS 6^576, so many dollars, it is 
evident, thjexe must be ; that is, — To reduce English to federol 
vumeyy — Divide the given sum by ^, the quotient Will be 
fedend money. 

iS 8*576 Englfeh money. ^o'^- ItwUlbe 

40 recollected, to di- 

- vide by a fraction, 

9) 263^040 we multiply by the 

29^226f federal money, Amwer, • ^f^^^^if ator, and 
.;. ^ •^' divide the product 

by the numerator. 

Canada curimsncy.— Supposing the above sum to be Cana- 
da currency, — 1 dollar, in this currency, is 5 s. r= 60 pence, 
that is, ^fy = ^ of 1 pound. Therefore, — To reduce Ckmor 
da currency to federal moneys — ^Divide the given sum by j-, and 
the quotient will be federal money j or, which is the same 
thing, — Multiply the given sum by 4. 

i& 6^576 Canada currency. 
4 

$ 27^304 federal money, Asawer. 
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• Nbv Enolanix ccrrkncy. — 1. dollfi^, in tjis currency^ in 
6 8. = 72, pence, that is, ^ z=i -^^ or '3 of a pound. There- 
fore, — 'To reduce New England currency to federal numey^ — ^Di^ 
vide the given sum by '3. , i 

' '3) iB . 6'576 New England^cwrency. 

- * 

^ $2V92 {edhreX uxoneyy Answer. 

New York currency, — 1 dollar, in this currency, is 8 8. =:, 
96 pence, that is, ^ij = ^, or <4 of a pouftd. Therefor^ 
—To reduceWew Vqrk curraicy to federal money ^ — ^Divide the 
^veo: sum by ^4. 

'4)£. 6'576 '^e w York currency. * * / • 

$ 16'44 federal money, Answer, 

• UTennstlyanta currency — 1 dollar, in tljis currency, is 7s. 

6 d. =: 90 pence, that is, ^ = J*of a pound. Therefore, — 

To reduce Pennsyloania curreiifjf to federal inoneyj — Divide by 

^, that is, multiply the given suni by 8, and divide the p^O" 

•^uct by 3. 

£ . 6^576 Pennsylvania currency. 
8 



3^52'608 



$ 17^536 federal money, iifKstoer. 

Georgia cbrrency. — 1 dollar, Georgia currency, is 4 s, 
8 d. rz 56 pence, that is, ^^ r= ^ of a pouQ^. Therefofe, — 
To reduce Georgia currency to federal moiiey^ — Divide by -^j 
that is, multiply tlie given sum by 30, and divide the pro- 
dudt by 7. 

£. 6'576 Georgia currency. 
30 



7)197'280 



$ 28* 182f federal money, ilTWtoer. 

From the foreg:oing examples, we derive the following 
•genial Rule : — To reduce English money^ and the cutrenciea 
qf Canada and the several States, to federal money ^ — ^Pirst, re- 
duce the shillings, &c., if any in the given sum, to the deci- 
' mal of a pound ; this bding done, divide th^ given sum by 
such fractional part as 1 dollar, in the given currency, li 
a fractional part of 1 pound. 



Aiawers. 
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£Xampl!es fob practice. 

2. Reduce .125 JS ., in each of the before named curreneieSy 
to federal money4 

^ 125iS . Soglish money, is $ 555'^5df . 

1 25 £. Canada currency, . ... $500. . 

125 iS . New England currency, ...* $ 416'666|. 

125iB. New York $,312^50. 

125ie. Pennsylvania $333*33aj. 

125ie . Geoipa : $ 535*7l4|, 

3. Reduce 1 s. 6 d., in the several currencies, to fed^al 
Itnoney. '* 

Answers. 1 s. 6 d. = *075iB . English money, is $ '333^; 
Canada currency, it is $ *30 ; New England currency, it is 
$!'26; New Yi$k currency, it is $'187Jf Penn«yltafc 
cunrency, it is $ '20 ; Ge'or^a currency, it is $ *321^. 

4. H^ace 75 £ . 15 s., in thp several currencies, to federal 
mofiey. 

6. Reduce 18 iS.O s.' Sj d., in the several -curi^eiacies, ixy 
federal money. / 

6, Reduce 4^ d., in the several currencies, to federal 
money. 

7. Reduce 36iS« ds. 7^d., in the several currencies, to 
fedetal money. 

IT n» To reducf federal money to any of iflk before Homed 
currencies^ reverse the process in the foregoing operations ; 
that is, — Midiiply the given sum in federal money by such 
fractional part as 1 dollar, in that currency to which ^you 
would reduce it, is of 1 pound. The product will be the 
answer in pounds and decimals of a pound, which must be 
reduced to shillings, pence and farthings, by inspection^ as 
^ already taught, IT 77. 

EXAMPLES FOB PRACTICE, 

t 

1. Reduce $118^25 to the several before named eui^ 
rencies, £. *.* li. ' 

'English money, is 26 12 1^. 

Canada currency, ... 29 11 3/ 

Answer^ J N. England.currency, ... 35 9 6. 

$ 118*^ lihanged to 1 N. York , ... 47 6 0. 

Pennsylvania ... 44 6 lOJ. 

Georgia 27 11 9|. 



1 
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2. Change ^0r2$O to' the several currencies. 

3. Ch«inge 56 dents to the several xsurrencies. 

4. Change $.45*12^ to the several currencies. 



If 80. It tikBj sometimes be required to reduce one cur- 
rency to the par, or equality of another, currency. 

1. Reduce 3b£, 6 s. & d;, English money, to ]^', England 
currency. 

ji 1 is 4 s. 6 d. =54 d. English money. $1 is 6 s. =: 
72 d. N. England currency ; that is, the value of any number 
of pounds, killings, pence, &c., English money, i/^ = | 
of ine same in N. England currency ; ftonsequentiy, — To re- 
diM English money to N. England cun%ncy, — Midtiply by f , 
or, which is the same, increase it by ^ part of itself. Thus, ' 

^ £. s. d. q. * 

3 ) 35 6 8 English money, is 
11 15 6 2 

47 2 2 2 New England currericy,c Answer. 

Hence we have this general Rule for finding a muUiplier 
to reduce any currency to the par of another : — 

Make $ 1 itf j^cticc, of the currency to be reduced, the de- 
nominator of a fraction, over which write $ 1 in pence, of 
the currency to Which it is to be reduced, for a nianerator. 
This fraction may theh be reduced to its lowest terms be- 
fore multiplying. % 

On the same principles, let the pupil form for himself mtrffi- 
pliers, by which 

To reduce English money to Canada, N. York,^Pennsylva- 

nia, and Georgia currencies. 

Canada currency to English', N. England, N. 

^ York, Pennsylvania, and Georgia currencies. 

N, England currency to Canada,' N. York, Penn- 
sylvania, and Georgia currencies. 

,.., N. York currency to English, Canada, N. Eng- 
land, Pennsylvania, and Georgia currencies. 

Pennsylvania currency to English, Canada, N. 

England, N. York, and Georgia currencies. 

*,., «......,.. Georgia currency to English, Canada, N. Eng- 
land, N. York, and Pennsylvania currencies.. 
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Rates at which the folUming f^eign coins are estimated at the 
Custom Houses of the United States. 

Livre of France, ---------- $ qs^. 

Franc do. *-■♦"* '^^' 

Silver Rouble of Russia, -------- ^ «75. 

Florin «t Guilder of the United Netherlands, - $ '40» 
Mark BqjQco of Hamburg, -------.$ *33^. 

Real of Plate of Spain, - $ 40. 

Real of Vellon of do. •- . - ^ <05. 

Milrea of Portugal, - - $1'24. 

Tale of China, - - - - * $ 1H8. 

Pagoda of lodia, ---------- ^ 1*8C 

Rupee of Bengal, -^i--------- ^ '60^ 

2. Reduce 8764 livres to federal money. 

3. Reduce 10,000 francs*to federal money. 

4. Reduce 250,00p florins to federal money* 

5. In" $100Q, how many francs ? 



XNTBRBST. 



I.4 



IF 81. Interest is an allowance made by a debtor to a 
creditor for the use of moiiey. It is computed at a certain 
number of dollars for the use of each huiwed dollars, or so 
many pounds for each hundred pounds, &c. one year, and 
in the same prbportion for a greater or less sum, or for a 
longer or shorter time. 

The number of dollars so paid for the use of a hundred 
dollars, one year, is called the rate per cent, or per centum. ; 
the words per cent, or per centum signifying by fhe hundred. 

The highest rate allowed by law in the New England 
States, is 6 per cent.j* that is, 6 dollars for a 100 dollars, 6 
cents for a 100 cents, 6 pounds for a 100, &c. ; in other 
words, y^^ of the sum lent or due is paid for the use of it one 
year. This is called legal interest^ and will here be under- 
stood when no other rate is mentioned. t 



*.In the Slate of New York, 7 per cent, is the legal interest} ia England the 
l^gal interest is 5 per cent. 
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Let ufi suppose the sum lent) or due, to be $ 1. The 
100th purt of $ 1, or Yixr ^^ ^ dollar, is 1 cent, and i^ of n 
dollar, the legal interest, is 6 cents, which, written as a de- 
cimal fraction, is expressed thus, ------ H)6. 

So of any other rate per cent 

1 per cent., expressed as a common fraction, is 

Yhr'f decimally, .----------- <oi. 

^ per cent is a half of 1 per cent, that is, - - '005. 

j- per cent^Js a fourth of 1 per cent, that is, - - '0025. 

J per cent is 3 times ^ per cent., that is, - - - *0076. 

Note, The rate per cent is a decimal carried to ttpo 
fiac€8j that is, to hundredths ; all decimal expressions lower 
than hundredths are parts of 1 per cent f per cent.^ for in- 
stance, is ^2$ of 1 per cent, that is, '00625. 



Write 2j' per cent as a decimal fraction. 
2 per cent is '02, and ^ per cent, is '005. 
Write 4 per cent, as a decimal fraction. 



2 per cent is 'U^, and j- per cent, is ^uud. Am, '025. 

Write 4 per cent, as a decimal fraction. — '• — 4^ per 

cent 4J per cent 5 per cent 7|. per 

cent 8 per cent 8f per cent per 

cent — — 9^ per cent ■ 10 per cent (10 per cent. 

is T^; decimally, '10.) 10^ per cent — 11 per 

cent 12 j> per cent — 15 per cent 

I. If the interest on $ 1, for 1 year, be 6 cents, what will 
be the interest on $ 17 for the same time ? 

It will be 17 times 6 cents, or 6 times 17, which is the 
same thing : — 

$17 
'06 



1'02 Answer; that is,, 1 dollar and 2 cents. 

To find the' interest on any sum for 1 year, it is evident 
we need only to multiply it by the rate per cent, written as f, 
decimal fraction. The product, observing to place the point 
as directed in multiplication of decimal fractions, will be t)ie 
interest required. 

NatB. Principal is the money due^ for whieh interest is 
paid. Amount is the principal and interest added togemet. 

O 
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&. I'^'bat will be the interest of $ 324^, 1 year, at 4J per 
cent ? 

$^2^1B prindpd. xhere being five de- 

'045 rcUe per cent. cimal places in the mul- 

2gQY5 tiplicand and multiplier, 

^2g5o five figures must be 

pointed off for decimals 

An9. $ 1*44675 from the product, which 

gives the answer, — 1 
dollar, 44 cents, 6 mills, and ^^ of a mill. Parts of a mill are 
not generally regarded; hence, $ 1'446 is sufficiently exact 
for file answer. 

3. What will be the interest of $11*04 fot 1 yeai-, at 3 

pier cent ? at 5^ per cent. ? at 6 per cent. ? 

at 7iper cent ? at 8J per cent ? — -•— at 9f per cent. ? 

at 10 per cent ? at 10 J per cent. ? at 11 

percent!* at 11| per cent.? ^t 12 per cfent. r 

at 12^ per cent. ? 

4. A tax on a certain town is $ 1627'18, on which the 
cblFector is to receive 2^ per cent, for collecting; what will 
he receive for collecting the whole tax at that rate ? 

Am, $40*679. 

]%te. In the same way are calculated commission, in- 
surance, buying and selling stocks, loss and gain, or any 
thing ^he rated at so much per cent, withmit reaped to time, 

6. What must a man, paying $ 0*37^ on a dollar, pay on 
a diebt of $ 132*25 ? Ans. $ 49*593. 

6. A merchant, having purchased goods to the aniount of 
$ 580, sold them so as to gain 12 J per cent, that is, 12^ 
cents on each 100 cents, and in the same proportion for a 
greater or less sum ; what was his whole gain, and what was 
the whole amoixhft fcrl' Vrhich he sold the goods? 

Am. His whole gain was $ 72*50 ; whole amount 
$ei52^*50. 

7. A nierchdiit bought a quantity of ^ods fdr % *?63*S7j ; 
how ihtich mtist he sell them for to gain 15 per Cent. > 

Ans. $ 677*881. 

mt • ■ ■* - w I ■ ■ ■■■ 1. 1 — ■ „ I . — 

IT &i. Commission is an allowance of so much per cent. 
to a pierson called a correspondent^ factor, or brolei^y for aa-^ 
sisting merchants and others in purchasing mid selling goods. 
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8, My correspondent sends me word that he h2^ pur- 
([^l^fised goods to the value of $ 1286, on my acconqt; what 
wiil his commission come to at 2j- per cent. ? Ans, $ 32^15. 

9. What must I allow my correspondent for selling goods 
to the amount of $ 2317^46, at a commission of 34- per cent. ? 

Ana, $76*317. 



Insurance is an exemption from hazard, obtained by the 
payment of a certain sum, which is generally so much per 
cent, on the estimated value of the property insured. 

Premium is the sum paid by the insured for the insurance. 

Policy is the name given to the instrument or writing, 
by which the contract of indemnity is effected between the 
insurer and insured. 

10. What will be the premium for insuring a ship and 
c^rgo from Boston to Amsterdam, valued at $ 37800, at 4^ 
per cept. ? Am, $ 1701. 

11. What will be the annual premium for insurance on a 
house against loss from fire, valued at $ 3500, at f per cent ? 

By removing the separatrix 2 figures towards the left, it is 

evident, the sum itself may be made to express the premium 

at 1 per cent, of which the given rate par^ n^ay be taken ; 

^hus, 1 per cent, on $ 3500 ia $ 35^00, and £ pjf $ 3$^00 is 

$ 26^25, Anmoer. 

12. What will be the premium for insurance on a ship and 

cargo valued at $ 25156*86, at ^ per cent ? r. at f per 

ppnt ? at |- per cent. ? at ^ per cent ? at | 

per cent. ? Ans, At f per cent the premium is $ 157*23. 



Stock is a general name for the capital of any trading 
company or corporation, or of a fund established by govern- 
ment. 

The value of stock is variable. When 100 dollars of 
stock sells for 100 dollars in money ^ the stock is said to be at 
poTy which is a Latin word signifying equal ; when for mofe^ 
it is said to be above par ; when for UsSy it is said to be 5e- 
lom par. 

13« What is the value of $7564 of stock, at 112i^ per 
cent ? that is, when 1 dollar of stock sells for 1 dollar 12^ 
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cents in moneys which is 12j-'per cent, above par, or 12^ per 
cent (idvancej as it is sometimes called. Ans, $ 8509^50. 

14. What is the value of $ 3700 of bank stock, at 96^ 
per cent, that is, 4^ per cent, below par ? Afta. $ 3533^50. 

15. What is the value of $ 120 of stock, at 92 j^ per cent ? 

at 86^ per cent ? at 67f per cent ? at 104J 

per cent ? at 108J- per cent ? at 116 per cent ? 

n at 37J per cent, adoance ? 



Loss AND Gain. 16. Bought a hogshead of molasses for 
$ 60 ; for how much must I sell it to gain 20 per cent ? 

Ans. $12, 

17. Bought broadcloth at $2'50per yard; but, it being 
damaged, I am willing to sell it so as to lose 12 per cent ; 
how much will it be per yard ? Ans, $ 2'20^ 

18. Bought calico at 20 cents per yard ; how must I sell it 

to gain 5 per cent ? 10 per cent. ? 15 per cent ? 

to lose 20 per cent ? Ans, to the last^ 16 cents per yard. 

IT 83. We have seen how interest is cast on any sum of 
money, when the time is one year ; but it is frequently ne- 
cessary to cast interest for months and days. 

Now, th« interest on $ 1 for 1 year, at 6 per cent., being 
*06, is 

'01 cent for 2 months, 
'005 mills (or ^ a cent) for 1 month of 30 days, (for so we 

reckon a month in casting interest,) and 
^001 mill for every 6 days ; 6 being contained 5 times in 30. 

Hence, it is very easy to find by inspection^ that is, to cast 
in the mind, the interest on 1 dollar, at 6 per cent for cmy 
given ihne. The cents j it is evident, will be equal to half the 
greatest even number of the months ; the mills will be 6 for 
the odd month, if there be one, and 1 for every time 6 is 
contained in the given number of the days. 

Suppose the interest of $ 1^ at 6 per cent, be required for 
9 months, and 18 days. The greatest even number of the 
months is 8 half^f which will be the cents, *04 ; the mills^ 
reckoning 5 for the odd month, and 3 for the 18 (3 times 6 
= 18\ days, will be> '008, which, united with the cents^ 
('048,) give 4 cents 8 mills for the interest of $ 1 for 9 
mnnfYis and 18 days. 
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1. What win be the interest on $ 1 for 5 months 6 days ? 
6 months 12 days? 7 months? 8 months 



24 days? 9 months 12 days ? 10 months? 

11 months 6 days? 12 months 18 days? 16 

months 6 days ? 16 months ? 



Odb DATS. 2. What is the interest of $ 1 for 13 months 

16 days ? 

The cents will be 6, and the mills 5^ for the odd month, 
and 2 for 2 times 6 = 12 days, and there is a remainder of 
4 days, the interest for which will be such part of 1 mill as 4 
days is part of 6 days, that is, f = f of a mill. Ans. *067§. 

3. What will be the interest of $ 1 for 1 month 8 days? 

2 months 7 days ? 3 monihs 15 days ? 4 

months 22 days ? 6 months 11 dayTs ? —. — 6 months 

17 days ? — — 7 months 3 days ? 8 months 1 1 days ? 

9 months 2 days ? — ^ 10 months 15 days ? 

11 months 4 days ? ^ 12 months 3 days ? 

Note, If there is no odd m&iithy and ^he nwmber of days he 
less than 6, so thai there are no mUhy it is evident, a dpher must 
be put in the place of mills ; thus, in the last example, — 12 
months 3 days, — ^the cents will be *06, the mills 0, the 3 
days ^ a mill. Ans. '060^. 

4. What will be the interest of $ 1 for 2 months 1 ds^ ? 

4 months 2 days ? 6 months 3 days? 8 

months 4 days ? 10 months 5 days ? for 3 days ? 

for 1 day? for 2 days? for 4 days? 

for 5 days? 

5. What i8 the interest of $ 5643 for 8 months 5 days ? 
The interest of $ 1, for the given time, is ^040f ; therefore, 

j- ) and ^ ) $ 5643 principal. 

,.^040^ interest of $ 1 for the given time* 

2245'?0 interest for 8 months. 
2806 interest for 3 days. , 
1871 interest for 2 days. 



2^29197, Am, $2^291. 

5 days =. 3 days 4* ^ <l^ys* As the multiplicand is taken 
once for every d days, fbr 3 days take ^, for 2 days take f, 
0* 



^ 
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of die multiplicand, j^ -{~ ^ = f • ^ ^^9 ^^^ ^^ ^J* 
be 4 = 2 days -I- 2 days, take ^ of the midtiplicand twice; 
for 1 day, take ^. 

Note. If the sum on which interest is to be cast be less 
than $ 10, the interest, for any number of days less than 6, 
will be less than 1 cent ; consequently, in business, if the sum 
be less than $ 10, such days need not be regarded. 

From the illustrations now gitien, it is evident, — Tojmdthe 
interest of any sum in federal money , qt 6 per cent., it is only 
necessary to multiply the principal by the interest of $ 1 for 
the given time, found as above directed, and written as a 
decimal fraction, remembering to point off as many places 
for decimals in the product as there are decimal places in 
both j^e factors counted together. 

EXAMPIiES FOR PRACTICE. 

6. What is the interest of $ 8749 for 1 year 3 months ? 

Ans. $6^539. 

7. Interest of $ 116,08 for 11 mo. 19days? $6*751. 

8 of $ 200 for 8 mo. 4 days ? $ 8*132. 

9. ^ of $0*85 for 19 mo. ? $ *08. 

10 of $ 8*50 for 1 year 9 mo. 12 days ? $ *909. 

11 of $675 for 1 mo. 21 days ? $5*737. 

12 of $8673 for 10 days? $14*465. 

13 of $0'73*fo^ 10 mo.? $*036. 

14 of $ 96 for 3 days ? ^ Note, The inte- 

15. of $ 73*50 for 2 days ? ( rest of $ 1 for 6 days 

1<5 of $180*75 for 5 days? r being 1 mill, the dol- 

17 of $15000 for 1 day? ) lars them>selvies ex- 
press the interest in mills for six days, of which we may take 
part*. ' 

Thus, 6 ) 15000 mills, 

2*500, that is, $ 2*50, Alts, to the last. 

When the interest is required for a large ijumber of years, 
it will be more convenient to find the interest for one year, 
and multiply it by the number of years ; after which find 
the interest for the months and days, if any, as usual. 

18. What is the interest of $ 1000 for 120 years ? 

4«s. $7200- 

19. What is the interest of ^ 520^04 for BO years and 
6 months? iln*. $951*673. 
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20. What k the interest ob $ 400 for 10 years 3 months 
ajad 6 days ? Am. $ 246^40. 

21. What is the interest of $220 for 6 years? for 

12 years ? 50 years ? Ans* to last^ $ 660. 

22. What is the amount of $ 86, at interest 7 years ? 

Ans. $12242. 

23. What is the interest of 36 £ . 9 s. 6^ d. for 1 year > 
Reduce the shillings, penee, &c. to the decimal of a pound, 

hy inspection, (IT 76 ;) then proceed in all respects as in 
federal money. Having found the interest, reverse the ope- 
ration, and reduce the tibree first decimals to shillings, &c., 
hy inspection. (IT 77.) Ans, 2 £. 3 s. 9 d. 

24. Interest of 36 iS . 10 s. for 18 mo. 20 days ? Ans. 3 £ . 
8 s. 1 j- d. Interest of 95 iS . for 9 mo. ? Ans, 4 £ . 5 s. 6 d. 

25. What is the amount of 18 £. 12 s. at interest 10 
months 3 days ? Ans. 19 £ . 10 s. 9{ d. 

26. What is the amount of 100 £ . for 8 years ? 

Ans. 148 £. 

27. What is the amount of 400 iS. 10 s. for 18 months? 

Ans. 436 £. 10 s. 10 d. 3 q. 

28. What is the amount of 640 £.8^. at interest for 1 
year ? for 2 years 6 months ? for 10 years ? 

Ans. to lastj 1024 £.l2s.9id. 

IT M« 1. What is the interest of 36 dollars for 8 months, 
at 4^ per cent. ? 

Note. When the rate is any other than sixpercent.y first 
find the interest at 6 per cent, then divide the interest so 
found by such part as the interest, at the rate required, ex- 
ceeds or falls short of the interest at 6 per cent, and thOs 
quotient added to, or subtracted from the interest at 6 per 
cent., as the case may be, will give the interest at the rate 
required. 

$36 

*04 4^ per cent, is f of 6 per cent. ; therefore, 
xvidi ^^^^ *^^ interest at 6 per cent, subtract ^ ; 
t^ jog the remainder will be the interest at 4^ per 
cent 

V08 Ans. 

2. Interest of $ 54'81 for 18 mo., at 6 per ct ? Ans, $ 4*11. 

3 of $ 600 for 9 mo. 9 days, at 8 per ct ? $31'00. 

4 of $624 2 fori mo. 20 days, at 4 per ct? $^345. 
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5. Interest of $ 85 for 1 mo. 1 5 days, at 1 2^ per cent ? 

( Am. $9^295. 

6. What is the amount of j^ 53 at 10 per ct for 7 mo. ? 

Ans. $56^091. 

The time, rcUe per cent, and amount given, to find the princ^aL 
,ir 85. 1. Wlxat 8um-<4)f money, put at interest at 6 per 



money^put at interest at 6 per 
jcent, will amount to $61*02piBiTyear 4 months? 

The amount of $ 1, at the given rate and time, is $1^08 ; 
hence, $61'02 -j- $ I'OS = 56'50, the principal required; 
that is, — Find the amount of $1 at the given rate and time, by 
which divide the given amount; the quotient miU be the jprinct- 
pal required. Am. $ 56^50. 

2. What principal, at 8 per cent, in 1 year 6 months, will 
amount to $85^12? An$. $76. 

3. What principal, at 6 percent, in 11 months 9 days, 
will amount to $ 99*311 ? 

' ^ete. The interest of $ 1, for the given time, is ^056^ ; 
but, in these cases, when there are odd days, instead of 
writing the parts of a mill as a common fraction, it will be 
more convenient to write them as a decimal, thus, ^0565 ^ 
that is, extend, the decimal to four places. Am. $ 94^ 

4. A factor receives $ 988 to lay out afler deducting his 
commission of 4 per cent. ; how mueh will remain to be 
laid out ?, 

It is evident, he ought not to receive commission on his 
own money. This question, therefore, in principle, does not 
differ from the preceding. 

Note. In questions like this, where no respect is had to 
time, (IT 81, ex. 4, note,) add the rate to $ 1. Am. $950. 

6. A factor receives $ 1008 to lay out after deducting 
his commission of 5 per cent. ; what does his commission 
amount to ? . Am. $ 48. 



Discount. 6. Suppose I owe a man $ 397*50, to be paid 
in 1 year, without interest, ajjd I wish to pay him now ; how 
much ought I to pay him when the usual rate is 6 per cent ? 

I ought to pay him such a sum as, put at interest, would, 
in 1 year, amount to $ 397*60. The question, thefefore, 
does not differ from the preceding. Am. $ 376. 

Note. . An allowance made for the payment of any sum 
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of money before it becomes due, as in the^last example, is 
called IHscount. 

The sum which, put at interest, would, in the time and 
at the rate per cent, for which discount is to be made, amount 
to the given sum, or debt, is called the present worth. 

7. What is the present worth of $ 834, payable in 1 year 
7 months and 6 days, discounting at the rate of 7 per cent ? 

Ans. $750. 

8. What is the discount on $ 321^3, due 4 years hence, 
discounting at the rate of 6 per cent. ? Ans, $ 62^26. 

9. How much ready money must be paid for a note of 
$ 18, due 15 montlis hence, discounting at the rate of 6 per 
cent.? Ans. $16^744. 

10. Sold goods for $ 650, payable one half in 4 months, 
and the other half in 8 months ; what must be discounted 
for present payment ? Ans. $ is' 

11. What is the present worth of $56^20, payable in 1 

year 8 months, discounting at 6 per cent ? at 4 J per 

cent? at 5 per cent? -at ^percent? at 

7} per cent ? at 9 per cent. ? 

An8.tothelast^ $48^869. 



7%^ timey rate per cent.j and interest hehig given^ to find the 

principal. 

IF 86. 1. What sum of money, put at interest 16 months, 
will gain $ 10*50, at 6 per cent. ? 

$1, at the given rate and time, will gain '08; hence, 

$10*50-!- $<08= $131*25, the principal required; that 

is, — Find the interest of $ 1, at the given rate and tiniej by 

which divide the given gain^ or interest ; the quotient wUl he the 

principal required. Ans. $ 131*25. 

2. A man paid $ 4*52 interest, at the rate of 6 per cent 
at the end of 1 year 4 months ; what was the principal ?' 

Ans. $56^50. 

3. A man received, for interest on a certain note, at the 
end of 1 year, $ 20 ; what wa« the principal, allowing the 
rate to have been 6 per cent ? Ana. $ 333*333^ 



\ 
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n^ fmndptdy ini^reaLf mi4 iinie being gnm^ i»fiad the rate 

per cent. 

IT Bf. 1. If I pay $3*78 interest, for die use of $36 
for 1 year and 6 months, what is that per cent ? 

The interest on $ 36, at one per cent, the given time, is $ '64 ; 
hence, $ 3*78 -h $ '54 = ^07, the rate required ; that is, — 
Find the interest on the given stan^ at 1 per cent, for the gic(m 
lime, l>y which divide the given interest ; the quotient will be 
the rgie at which iniere^ w^s pa,i^ Ans. 7 per cent. 

2. If I pay $ 2'34 for the m^ of $ 468, I month,, what is 
the rate per cent. ? Ans. 6 per cent 

3. At $ 46'80 for the use of $ 520, 2 years, what is thf^t 
per (i^pt, ? Ans. 4J pejr cent. 



r " 



* > 



f%e prices at whidi goods are bought and sold being given^ t9 
find the rate per cent, of gain or loss. 

IT 88* I* If I purchase wheat at $ 1^10 per bushe}, and 
sell it at $ 1'37^ per bushel, what do I gain per cent ? 

This question does not differ essentially from those in the 
foregoing paragraph. Subtracting the cost from the price 
at sale, it is evident I gain 27j- cents on a bushel, that is, 

FI5 ^^^^® fi^* ^^^*' FI5^^ '^^ P^''* cent, the Answer. That is, 
— Make a common fraction, writing the gain or loss for the mrnieror 
tofy and the price at which tlie article wos bought for the ie* 
nominator ; then reduce it tp a decimal. 

{2. A merchant purchases goods to the amount of $ 550 ; 
what per cent profit must he make to gain $ 66 ? 

Am. 12 per cent. 

3* What per cent profit must he make on the same 

purchase to gain $ 38'50 ? r to gain $ 24'75 ? to 

gain $2'75? 

Note. The last gain gives for a quotient '005, which is ^ 
per cent The rate per cent, it must be recollected, (IT 81, 
note,) is a decimal carrie4 to (ivo places, or hundredths; all 
decimal expressions lower than hundredths are parts of 1 
per cent 

4. Bought a hogshead of rum, containing 114'gallons9 at 
96 ceoite per galioB, apd sold it again at $1'0039 per gai- 
]#B ; whftt vr9M tiie whole gain, and what was the gain per 
cent ? A ( $ 4'924, whole gain. 

( 4^ gain per ceot,' 
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§i A m^ehaot bought a quantity of tea for $ 365^ whi<^, 
proving to have been damaged, he sold for $33245; what 
did he lose per cent. ? Ans. 9 per cent. 

6. If I buy cloth at $ 2 per yard, and sell it for $ 2^50 
per yard, what should I gain in laying out $ 100 ? 

Ans. $25. 

7. Bought indigo at $ 1'20 per lb., and sold the same at 
90 cents per lb. ; what was lost per cent, t Ans, 25 per cent. 

8. Bought 30 hogsheads of molasses, at $ 600 ; paid in 
duties $20«66; for freight, $40*78; for porterage, $6'05, 
and for insurance, $ 30*84 : if I sell them at $ 26 per bogs- 
head, how much shall I gain per cent. ? AnsAWd&per cent 

The principal^ rate per .cent,^ and interest being giveny to find 

the time, 

IT 69. 1. The interiest on a note of $ 36, at 7 per cent., 
was $ 3*78 ; what was the time ? 

The interest oh $ 36, 1 year, at *J per cent, is $ 2*52 ; 
hence, $ 3*78 -f- $ 2*52 = 1*5 years, the time required ; that 
is,^ — Find the interest for 1 year on the principal giveUy at the 
given rate^ by which divide the given interest ; the quotient ioiU 
be the time required^ in years and dedmed parts of a yeat; the 
latter may then be reduced to months and days. 

Ans. 1 year 6 months. 

2. If $31*71 interest be paid on a note of $2^16^50, 
what was the time, the rate being 6 per cent ? 

Ans. 2*33^ = 2 years 4 months. 

3. On a note of $ 600, paid interest $ 20, at 8 per cent j 
what was the time ? 

Ans. *416 -|- == 5 months so nearly aS to be called 5, aid 
would be exactly 5 but for the fraction lost. 

4. The interest on a note of $217*25, at 4 per cent, was 
$ 28*242 ; what was the time ? Ans. 3 years 3 months. 

Note. When the rate is 6 per cent, we may divide the 
interest by -j^ the principal, removing the separatrix two 
places to the left, and the quotient will be the answer in 
months. 
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To find the interesi due on notesy 8fC» token pariiai paymeniB 

have been made» 

IT 90« In Massachusetts the law provides, that payments 
shall be applied to keep down the interest, and that neither 
interent nor payment shall ever draw interest. Hence, if the 
payment at any time exceed the interest computed to the 
same time, that excess is taken from the principal ; but if 
the payment he less than the interest, the principal remains 
unaltered. Wherefore, we have this Rule : — Compute the 
interest to the first time when a payment was made, which, 
either alone, or together with the preceding payments, if 
any, exceeds the interest then due ; add that interest to the 
principal, and from the sum subtract the payment, oY the 
sum of the payments, made within the time for which the 
interest was computed, and the remainder will be a new 
principal, with which proceed as with the first. 

1. For value received^ I promise to pay James Conant, or 
order J one hundred sixteen dollars sixty^six cents and six mUlSy 
with interest. May 1, 1822. 

$116,666. Samuel Rood. 



On this note were the following endorsements : 

Dec. 25, 1822, received $ 16^666 

JiJy 10, 1823, $ 1*666 

Sept 1, 1824, $ 5^000 

June 14, 1826, $33'333 

April 16, 1826, $62'000 

What was due August 3, 1827 ? Ans. $ 23'775. 



Note. In finding the 
times for computing the 
interest, consult IT 40. 



The first principal on interest from May 1, 1822, $ 116^66 
Interest to Dec. 25, 1822, time of the first pay- 
ment, (7 months 24 days,) ... 4^649 

Amount, $ 121*215 
Pajrment, Dec. 26, exceeding interest then due, 16*666 

Remainder for a new principal, - - - 104*549 
Interest from Dec. 26, 18^2, to June 14, 1825, 

(29 months 19 days,) - - , . . 15*490 

Amount carried forward, $ 120*039 
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Amount brought forward, $ 120^039 
Payment, Jidy 10, 1833, less than interest 

then due, . . - . ^ 1<666 

Payment, Sept 1, 1824, less than interest 

then due, - - - - 6^000 

Payment, June 14, 1825, exceeding in- 
terest then due, - - - 33^333 

$39*999 

Remainder for a new principal, (June 14, 1825,) 80'040 

Interest from June 14, 1825, to April 15, 1826, 

, (10 months 1 day,) - . ^ - 4«015 

Amount, $ 84*055 
Payment, April 15, 1825, exceeding interest then 
due, 62*000 

Remainder for a new principal, (April 15, 1826,) $ 22*055 
Interest due Aug. 3, 1827, from April 15, 1826, 
(15 months 18 days,) . . - - 1^720 

Balance due Aug 3, 1827, - " $ 23*775 

2. For vcdiue receitedy I promise to pay James Lowell, or 
order J eight hundred siMyseven dMars and thvrty4hre(r cents 
with interest. Jan, 6. 1820« 

$ 867*33. Hiram Simson. 

On this note were the following endorsements, viz. -- 

April 16, 1823, received $ 136*44. 
April 16, 1825, received §319. 
Jan. 1, 1826, received $518*68. 

What remained due July 1 1, 1827 ? Am. $ 215*103. 



COMPOUND INTEREST. 



IT 91. A promises to pay B $ 256 in 3 years, with in- 
terest annually ; but at the end of 1 year, not finding it con- 
venient to pay the interest, he consents to pay interest on 
the interest from that time, the same as on the principal. 

Note. Simple interest is that which is allowed for the 
principal only; compound interest is that which is allowed 

P 
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for both principal and interest^ when the latter is not paid at 
the time it becomes due. 

Compound interest is ealculated by adding the interest to 
the principal at the end of each year, and making the amotmf 
the principal for the next succeeding year. 

1. What is the compound interest of $256 for 3 years, 
at 6 per cent ? 

$ 256 given sum, or first principal. 
*06 



15 
256<00 



'36 interest, > ^^ ^^ ^^^^ together. 
*00 pnncipal, ) ° 



271^36 amount, or principal for 2d year. 
<06 



16'2816 compound interest, 2d year, > added to- 
271 '36 principal, do. J gether. 

287^6416 amount, or principal for 3d year. 
'06 



17'25846 compound interest, 3d year, > added to- 
287'641 principal, - do. ) gether. 

304'899 amount. 

256 first principal subtracted. 

Ari8. $ 48'899 compound interest for 3 years. 

2. At 6 per cent, what will be the compound interest, and 

what the amount, of $ 1 for 2 years ? what the amount 

for 3 years ? for 4 years ? for 5 years ? for 

6 years ? for 7 years ? for 8 years ? 

1 Am. to the lasty $ 1'593-f-. 

It is plain that the amount of $ 2, for any given time, will 
be 2 times as much as the amount of $ 1 ; the amount of 
$ 3 will be 3 times as much, &c. 

H^ence, we may form the amounts of $ l^ for several years, 
into a table of imUipliers for finding the amount of qny sum 
for the same time. 



HOI. 
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ShQwing the amount of $ 1, or 1^3. , &c. for any 
years, not exceeding 24, at the rates of 5 and 
compound interest 

Yean. 
1 
2 
3 



4 
5 
6 
7 
8 
9 
10 
11 



5 per cenL 
1*05 
14025 
146762-- 
1*21550-- 
1'27628-- 
1*34009 - - 
1*40710-- 
1*47745-- 
1*55132-- 
1*62889-- 
1*71033-- 



12 11*79585 4- 



6 per cent. 

1*06 

1*1236 

1*191014- 



1*26247-- 
1*33822-- 
1*41851-- 
1*50363-- 
1*59384-- 
1*68947-1* 
1^79084-- 
1*89829 - - 
2*01219-- 



Ye«x8. 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 



5 per cent. 
1*88564-- 
1*97993-- 
2*07892-- 
2*18287-- 
2*29201 -- 
2*40661-- 
2*62695 
2*65329-- 
2*78596-- 
2*92626 - - 
3*07152-- 
3*22509 - - 



number of 
6 per cent 

6 per cent. 

2*13292-- 
2*26090 - - 
2*39656-- 
2*54036-- 
2*69277-- 
2*85433-- 
3*02559-- 
3*20713-- 
3*39966 - - 
3*60363-- 
3*81974-- 
4*04893-- 



Note 1. Four decimals in the above numbers will be suf- 
ficiently accurate for most operations. 

Note 2« When there are months and days, you may first 
find the amount for the yeitrsy and on that amount cast the 
interest for the months and days ; this, added to the amount, 
will give the answer. 

3. What is the amount of $ 600*50 for 20 years, at 5 per 
cent, compound interest? at 6 per cent? 

$ 1 at 6 per cent, by the table, is $ 2*65329 ; therefore, 
2*65329 X 600*50 = $ 1693*30 + -4n«. at 6 per cent; and 
3*20718 X 600*60 = $ 1926*881 -|- Ajis. at 6 per cent 

4. What is the amount of $ 40*20 at 6 per cent com- 
pound interest, for 4 years? for 10 years ? for 18 

years ? for 12 years ? for 3 years and 4 months ? 

for 24 years, 6 months, and 18 days? 

Ans. tolasij $168*137. 
Note. Any sum at compound interest will double itself 
in il years, 10 months, and 22 days. 

From jvhat has now been advanced we deduce the fol- 
lowing^eneral 

RlJLi£. 

I. To find the interest when the time is 1 year^ otj to find the 
rate per cent, on any sum of moneys without respect to tUaey as 
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the premum far tMuraneey eommsaony &c.y — Multiply the 
principal, or given sum, by the rate per cent, written as a 
decimal fraction ; the product, remembering to point off as 
many places for decimals as there are decimals in both the 
factors, will be the incerest^ &c. required. 

II. When there care m(mih» and days in the given tknej to find 
the interest an any sum of money at 6 per cent*^ — Multiply the 
principal by the interest on $ 1 for the given time, found by 
inspection, and the product, as before, will be the interest 
required. 

III. To find the interest on $\ at Q per cent,yfor any given 
timej by inspection, — It is only to consider, that the cents will 
be equal to half die greatest even number of the months ; 
and die mills will be 5 for the odd month, (if there be one,) 
and 1 for every 6 days. 

IV. If the sum given be in paundsy shillings^ pence and far- 
things^ — ^Reduce the shillings, &c. to the decimal of a pound, 
by inspection, (^ 76 ;) then proceed in all respects as in 
federal money. Having found the interest, the decimal part, 
by reversing the operation, may be reduced back to shillings, 
pence and farthings. 

v. If the interest required be at any other rate than 6 per 
cent,y (if there be months^ or months and days^ in the given time^) 
— First find the interest at 6 per cent. ; then divide the in- 
terest so found by such part or parts, as the interest, at the 
rate required, exceeds or falls short of the interest at 6 per 
cent, and the quotient, or quotients, added to or subtracted 
from the interest at 6 per cent, as the case may require, will 
give the interest at the rate required. 

Note. The interest on any number of dollars, for 6 days, 
at 6 per cent, is readily found by cutting ofif the unit or right 
hand figure ;. those at the left hand will show the interest in 
cents for 6 days. 

EXAMPLES FOR PRACTICE. 

1. What is the interest of $ 1600 for 1 year and 3 months ? 

Ans, $120. 

2. What is the interest of $ 5*811, for 1 year 11 months ? 

Ans. $<668. 

3. What is the interest of $2*29, for 1 month 19 days, 
at 3 per cent. ? Ans. $ *009. 

4. What is the interest of $ 18, for 2 years 14 days, at 7 
per cent ? Ans. $ 2*569. 
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5. Wbat is the interest of $17^68, for 11 months 28 
days ? Ana. $ 1*054. 

6. What is the interest of $ 200 for 1 day ? 2 days ? 

3 days ? 4 days ? 5 days ? 

Am. for 5 days, $ 0466. 

7. What is the interest of half a mill for 567 years ? 

Am. $0*017. 

8. What is the interest of $ 81, for 2 years 14 days, at ^' 

per cent. ? f per cent ? f per cent. ? 2 per . 

cent ? 3 per cent. ? 4^ per cent. ? 5 per 

cent? 6 per cent? 7 per cent? 7Tj-"pei 

cent ? 8 per cent. ? 9 per cent ? 10 per 

cent. ? 12 per cent ? 12^ per cent ? 

Am. to last^ $20*643. 

9. What is the interest of 9 cents for 45 years, 7 months, 
11 days? Am. $0*245. 

10. A's note of $ 175 was given Dec. 6, 1798, on which 
was endorsed one year's interest ; what was there due Jan. 
1, 1803 ? 

Note. Considt ex. 16, Supplement to Suhtractioi^ of Com- 
pound Numbers. Atns, $ 207*22. 

11. B's note of $ 56*75 was given June 6, 1801, on inter- 
est after 90 days ; what was there due Feb. 9, 1802 ? 

Am. $58*19. 

12. C'snote of $365*37 was given Dec. 3, 1797; June 
7, 1800, he paid $97*16; what was there due Sept. 11, 
1800? Am. $328*32. 

13. Supposing a note of $ 317*92, dated July 5, 1797, on 
which were endorsed the following payments, viz. Sept 13, 
1799, $208*04; March 10, 1800, $76; what was there 
due Jan. 1, 1801 ? Am. $83*991. 



SUVFLEMXSNT TO ZNTBHfiST. 

QUESTIONS. 

1. What is interest? 2. How is it computed ? 3. What 

is undei^tood by ¥a|e per cent ? 4. by principal ? 

5. by amount ? 6. by legal interest ? 7. — • 

by commission ? 8. insurance ? 9. premium ? 

10. policy? 11. — r- stock? 12. What is under- 
stood by stock being at par? 13. above par? 14- 

p# * 
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below par ? 15. The rate per cent is a decimal car- 



ried to how many places ? 16. What are decimal expres- 
sions lotoer than hundredths ? 17. How^is interest, (when 
the time is 1 year,) commission, insurance, or any thing else 
rated at so much per cent, without respect to time, found ? 
18. When the rate is 1 per cent, or less, how may the ope- 
ration he contracted ? 19. How is the interest on $ 1, at 

6 per cent for any given time, found hy inspection ? 20. 
How is interest cast, at 6 per cent, when there are months 
and days in the given time ? 21. When the given time is 
less than 6 days, how is the intctrest most readily found ? 
22. If the sum given he in pounds, shillings, &c., how is in- 
terest cast? 23. When the rate is any other than 6 per 
cent, if there he months and days in the given time, how is 
the interest found ? 24. What is the rule for casting interest 
on notes, &c. when partial payments have been made, and 
what is ihe principle on which the rule is founded ? 25. 
How may the principal be found, the time, rate per cent, 

.^ and amount being given ? 26. Wliat is understood by dis^ 
*' count 1 27. by present worth ? 28. How is the prin- 
cipal found, the time, rate per cent, and interest being given ? 

•H 29. How is the rate per cent, of gain or loss found, the 

:> prices at which goods are bought and sold being given ? 30. 
^>^ . How is the iBte per cent, found, the principal, interest, and 

^"^ time being given ? 31. How is the time found, the princi- 
pal, rate per cent., and interest being given ? 32. What is 

simple interest? 33. compound interest? 34. How 

is compound interest computed ? 

EXEttCISES. 

"^^ 1. What is the interest of $273^51 for 1 year 10 days, at 

7 per cent ? Ans. $ 19*677. 

2. What is the interest of $486 for 1 year, 3 months, 19 
. days, at 8 per cent. ? Am. $ 50*652. 

3. D's note of $203*17 was given Oct 5, 1808, on inter- 
""^ est after three montlis ; Jan. 5, 1809, he paid $ 50 ; what 

.. was there due May 2, 1811 ? Ans. $174*^53. 

^^ 4. E's note of $ 870*05 was given Nov. 17, 1800, on in- 

^^ terest after 90 days ; Feb. 11, 1805, he paid $ 186*06 ; wtat 

. * was there due Dec. 23, 1807 ?(;,,/ ,• /: Ans. $ 1041 *6a 

5. What will be the annual insurance, at f per cent, on 

a house valued at $'1600 ? Ans. $ 10. 
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6. What will be the insurance of a ship and cargo, Talued 
at $ 5643, at 1^ per cent ? ' at ^ per cent. ? ■ at -^ 
per cent ? at -f^ per cent ? at f per cent ? 

Note, Consult IT 82, ex. 11. 

Ans, at f percent $42^322. 

7. A man having compromised with his creditors at 62 j- 
cents on a dollar, what must he pay on a debt of $ 137^46 ? 

Ans. $85^912. 

8. What is the value of $ 800 United States Bank stock, 
at 112^ per cent ? Ans. $900. 

^. What is the value of $ 560^75 of stock, at 93 per cent. ? 

Ans. $521<497 

10. What principal at 7 per cent, will, in 9 months 18 days, 
amount to $ 422^40 ? Ans. $ 400. 

11. What is the present worth of $426, payable in 4 
years and 12 days, discounting at the rate of 5 per cent ? 

In large sums, to bring out the cents correctly, it will 
sometimes be necessary to extend the decimal in the divisor 
to five places. Ans. $354^506. 

12. A merchant purchased goods for $ 250 ready money, 
and sold them again for $ 300, payable in 9 months ; what 
did he gain, discounting at 6 per cent ? Ans. $ 37^081. 

13. Sold goods for $3120, to be paid, one half in 3 
months, and the other half in 6 months ; whal must be dis^ 
counted for present payment ? Ans. 68*492, 

14. The interest on a certain note, for 1 year 9 months, 
was $ 49*875 ; what was the principal ? Ans. $ 475. 

15. What principal, at 5 per cent, in 16 months 24 days, 
will gain $ 35 ? . Ans. $ 500. 

16. If I pay $15*50 interest for the use of $600,9 
months and 9 days, what is the rate per cent. ? 

17. If I buy candies at $*167 per lb., and sell them at 
20 cents, what shall I gain in laying out $ 100 ? 

Ans. $19*76. 

18» Bought hats at 4 s. apiece, and sold them again at 4 s. 
9 d. ; what is the profit in laying out 100 ^ . ? 

Ans. 18 iS. 15 s. 

19. Bought 37 gallons of brandy, at $ 1*10 per gallon, 
and sold it for $ 40 ; wha)t was gained or lost per cent ? 

-20. At 4 s. 6 d. profit on 1 iS ., how much is gained inlaying 
out 100 dS ., that is, haw much per cent ? Ans. 22 £ . 10 s, 

21. Bought cloth at $4*48 per yard; how must I sell it 
to gain 12 j^ per cent ? Ans* $ 5*04. 
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22. Bought a barrel of powder for 4 iS . ; for how much 
must it be sold to lose 10 per eent ? Ans, S £, 12 s. 

23. Bought cloth at 15 s. per yard, which not proving so 
good as I expected, I am content to lose 47^ per cent. ; how 
must 1 sell it per yard ? Ans. 12 6. 4j- d. 

24. Bought 50 gallons of brandy, at 92 cents per gallon, 
but by accident 10 gallons leaked out ; at what rate must I 
sell the remainder per gallon to gain upon the whole cost at 
the rate of 10 per cent. ? Ans. $ 1^265 per gallon. 

25. A merchant bought 10 tons of iron for $ 950 ; the 
freight and duties came to $ 145, and his own charges to 
$ 25 ; how must he sell it per lb. to gain 20 per cent by it ? 

Ans* 6 cents per lb. 
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IT 92. Equation of payments is the method of finding the 
mean time for the payment of several debts, due at different 
times. 

1. In how many months mil $ 1 gain as much as 5 dol- 
lars will gain in 6 months ? 

2. In how many months will $ 1 gain as much as $ 40 
will gain in 15 months ? Ans. '600. 

3. In how many months will the use of $ 5 be worth as 
much as the use of $ 1 for 40 months ? 

4. Borrowed of a friend $1 for 20 months; afterwards 
lent my friend $ 4 ; how long ought he to keep it to become 
indemnified for the use of the $ 1 ? 

5. I have three notes against a man ; one of $ 12, due in 
3 months ; one of $ 9, due in 5 mondis ; and tiie other of 
$ 6, due in 10 months ; the man wishes to pay the whole at 
once ; in what time ought he to pay it ? 

$ 12 for 3 months is the same as $ 1 for 36 months, and 
$ 9 for 5 months is the same as $ 1 for 45 months, and 
$ 6 for 10 months is the same as $ 1 for 60 months. 

27 "hi 

He might, therefore, have $ 1 141 months, and he may 
keep 27 dollars ^ part as long ; that is, A/^ = 5 months 
6 4- days, Answer. 
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Hence, To find the mdan time for several paymentSy — ^RuLE : 
'^Multiply each sum hf its time of payment, and divide the 
sum of the products by the sum of the pcapnentSy and the 
quotient will be the answer. 

Note. This rule is founded on the supposition, that what 
is gained by keeping a debt a certain time after it is due, is 
the same as what is lost by paying it an equal time befitre it 
is due ; but, in the first case, the gain is evidently equal to the 
interest on the debt for the given time, while, in the second 
case, the loss is only eqQal to the discotmt of the debt for that 
time, which is alwaya less than the interest ; therefore, the 
rule is not exactly true. The error, however, is so trifling, 
in most questions that occur in business, as scarce to merit 
notice. 

6. A merchant has owing him $ 300, to be paid as fol- 
lows : $ 50 in 2 months, $ 100 in 5 months, and the rest in 
8 montiis ; and it is agreed to make one payment of the 
whole : in what time ought that payment to be ? 

Ans. 6 months. 

7. A owes B $ 136, to be paid in 10 months ; $ 96, to be 
paid in 7 months ; and $ 260, to be paid in 4 months : what 
is the equated time for die payment of the whole ? 

Ans. 6 months, 7 days +. 

8. A owes B $600, of which $200 is to be paid at the 
present time, 200 in 4 months, and 200 in 8 months ; what 
is the equated time for the payment of the whole ? 

Ans, 4 months. 

9. A owes B $ 300, to be paid as follows : •} in 3 months, 
^ in 4 months, and the rest in 6 months : what is the equated 
time ? Ans. 4j- months. 
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3. What part of 5 bushels is 12 bushels ? 

Finding what part one number is of another is the same 
as finding what is called the rcUiOy or relation of one number 
to another; thus, the question, What part of 5 bushels is 12 
bushels ? is the same as What is the ratio of 5 bushels to 12 
bushels ? The Answer is -^ = 2f . 

RatiOy therefore, may be defined, the number of times one 
number is contained in another ; or, the number of times one 
quantity is contained in another (Quantity of the same kind. 

4. What part of 8 yards is 13 yards ? or, What is the ratio 
of 8 yards to 13 yards ? 

' 13 yalrds b -^ of 8 yards, expressing the division J^iicliofMi%. 
If now we perform the division, we have for the ratio l^ ; 
that is, 13 yards is 1 time 8 yards, and f of another time. 

We have seen, (IF 15, ^t^) that division may be expressed 
fractiandUy. So also the rako of one number to another, of 
the part one number is of another, may be enressed frac* 
tionally, to do which, make the number which is called the 
party whether it be the larger or the smaller number, the nur' 
merator of a fraction, under which write the other number for 
a denominator. When the question is. What is the ratio, &c. ? 
the number last named is tne part ; consequently it must be 
made the numerator of the mx^onj and the number firsi 
named the denominator. 

5. What part of 12 dollars is 11 dollars ? or, 11 dollars is 
what part of 12 dollars ? 1 1 is the number which expresses 
the part. To put this question in the other form, viz. What 
is the ratioy &c. ? let mat number, which expresses the part^ 
be the number last named ; thus, What is the ratio of 12 dol- 
lars to 11 dollars? Ans. -fj^. 

6. What part of 1 iS . is 2 s. 6 d. ? or, What is the ratio of 
l£.to2s. 6d. ? 

I £, =z 240 pence, and 2 s. 6 d. = 30 pence; hence, 
^^ = j-, is the Answer, 

7. Whatpart of 13 s. 6 d^ is 1 iS . 10 s. ? or. What is the ra- 
tio of 13 s. 6 d. to 1 £. 10s. ? Ans, ^. 

8. What is the ratio of 3 to 6 ? of 5 to 3 ? of 

7 to 19? of 19 to 7? ^ of 16 to 90? of 90 to 

15 ? of 84 to 160 ? of 160 to 84 ? of 616 to 

1 107 ? of 1107 to 616 ? Ans. to the lasi^ f . 
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IT M- 1. If a piece of ck>th, 4 yards long, cost 12 dollars, 
^hat will be the cost of a piece of the same cloth 7 yards 
long ? 

Had this piece contained twice the number of yards of the 
first piece^ it is evident the price would have been twice as 
much ; had it contained 3 times the number of yards, the 
price would have been 3 times as much ; or had it contained 
only half the number of yards, the price would have been 
only hal£kas much; that is, the cost of 7 yards will be such 
part of 12 dollars as 7 yards is part of 4 yards. 7 yards is 
J of 4 yards ; consequently, the price of 7 yards must be J of 
the price of 4 yards, or f of 12 dollars. ^ of 12 dollars, that 
is, 12 X J == -^ = 21 dollars. Answer. 

2. If a horse travel 30 miles in 6 hours, how many miles 
will he travel in 1 1 hours, at that rate ? 

11 hours is -^ of 6 hours, that is, 11 hours is 1 time 6 
hours, and ^ of another time ; consequently, he will travel, in 
1 1 hours, 1 tune 30 miles, and f of another time, that is, the 
ratio between the distances vml be equal to tiie ratio be- 
tween the times. 

-y- of 30 miles, that is, 30 X V ^ ^i^. = ^^ ""^^^- ^^> 
then, no error has been committed, 55 miles must be -^ of 
30 miles. This is actually the case ; for -J^ = ^. 

Am. 55 miles. 

Quantities which have the same ratio between them are 
said to be proportional. Thus, these four quantities, 

hoius. hours, miles, miles. 

6, » 11,1 30, 55, 

Written in this order, being such, that the second contains 
the first as many times as the fourth contains the third, that 
is, the ratio between the third and fourth being equal to the 
ratio between the first and second, form what is called a pro- 
portion. 

It follows, therefore\^that proportion is a combination of two 
equal ratios.y Ratio exists between two i numbers ; but jwo- 
portion requires at least|^fArce\ 
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To denote that there is a proportion between the numbers 
6, 11, 30, and 55, they are written thus : — 

6 : 11 : : 30 : 55 

which is read, 6 is to 11 as 30 is to 55 ; that is, 6 is the 
same part of 11, that 30 is of 55 ; or, 6 is contained in 11 as 
many times as 30 is contained in 55 ; or, lastly, the ratio or 
relation of 11 to 6 is the same as that of 55 to 30. 

IT 96. The first term of a ratio, or relation, is called the 
mUecedentf «nd the second the /"consequent, J In a proportion 
there axe two antecedents, and two consequents, viz. the an- 
tecedent of the first ratio, and that of the second ; the con- 
sequent of the first ratio, and that of the second. In the 
proportion 6 : 1 1 : : 30 : 55, the antecedents are 6, 30 ; the 
consequents, 11, 55. '* 

' The consequent, as we have already seen, is taken for the 
numerator, and the antecedent for the denominator V the 
fraction, which expresses the ratio or relation. Thus, the 
first ratio is -^, the second |^ = -^ ; and that these two 
ratios are equid, we know, because the fractions are equal. 

The two fractions -^ and f^ being equal, it follows that, 
by reducing them to a common denominator, the numerator 
of the one will become equal to the numerator of the other, 
and, consequently, that 11 multiplied by 30 will give the 
same product as 55 multiplied by 6. This is actually the 
case; for 11 X 30 = 330, and 56 X 6 = 330. . Hence it 
follows,— (^ four nuambers he in proportion^ the product- of the 
. firtt and lasty or of the two extremesy is egwd to the product of 
the second and thirds or of the two mea/nsA 

Hence it will be easy, having three terms in a proportion 
given, to find the fourth. Take the last example. Know- 
ing that the distances travelled are in proportion to the times 
or hours occupied in travelling, we write the proportion 
thus : — 

hours, hoars. miles. milea. 

6 : 11 : : 30 

Now, since the product of the extremes is equal to the 
product of the means, we multiply together the two means, 
11 and 30, which makes 330, and, dividiag this product by«. 
the known extreme, 6, we obtain for the result 55, that is, 
55 miles, which is the other extreme, or term, sought 
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3. At $ 54 for 9 barrels of flour, how ma&y barrels may 
be purchased for $ 186 ? 

In this question, the unkndwn quantity is the number of 
barrels bought for $ 186, which ought to contain th# 9 bar- 
rels as many times as $ 186 contains $54; we thus get the 
following proportion : 

ilollars. doUarg. I^rrels. barrels. The produCt, 1674, 

54 : 186 :: 9 : of the two means, di- 

1 vfded by 54, the 

154 ) 1674 ( 31 barrek, the Answer. ^^own extreme, givet 

152 ' ^1 barrels for the 

other extreme, which 

54 is the term sought, 

54 or Answer, 

Any three terms of a pn^ortion being given, the operation 
by which we find the fourth is called the Rule of Three, A 
just solution of the question will sometimes require, that the 
order of the terms of a proportion be changed. This may 
be done, provided the terms be so placed, that the product 
of the extremes shall be equal to that of the means. 

4. If 3 men perform a certain piece of work in 10 days^ 
how long will it take 6 men to do the same ? 

The number of days in which 6 men will do th^ work be- 
ing the term sought, the known term of the same kind, viz. 
10 days, is made the third term. The two remaining terms 
are 3 men and 6 men, the ratio of which is f . But the 
more* men there are employed in the work, the less time will 
be required to do it ; consequently, the days will be less in 

* The rule of three has somelimes been divided into direct and irtcersey a dis- 
tinction which is totally useless. It may not however be amiss to explain, in this 
place, in what this distinctioa consists. 
/The Ruk of Three Directns when more requires more, or less reqiiires less, a6 
in this example : — If 3 men dig a trench 48 feet lon» iii a certain time, hoiv many 
feet will 12 men di^ in the same time ? Here it is obvious, that the more men 
there are employed, the more work will be done j and therefore, in this instance, 
more requires more. Again : — If6 men dig 48 feet in a given time, how much 
will 3 men dig^ in tlie same time ? Here Jess requires less, for the less men there 
are employed, tlie less work will be done. 

The Rule of Three Inverse is when more requires less, or less requires more, as 
in this example : — If G men dig a certain quantity of trench in 14 hours, how many 
hours will it require 12 men to di^ tlie same quantity*? Here more reauires less; 
that is, 12 men being m/)re than 0, will require less time. Again : — ^If • men per- 
form apiece of work in 7 days, how long will Sfcen be in performing the same 
work 7 Here less requires more ; for the number of men, being less, will require 
more time. 

' Q 
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. proportion as the number of men is greater. There Is still a 
proportion in this case, but the order of the terms is inverted ; 
for the number of men in the second set, being two iimes 
that in .the £rst, will require only one half the time. The 
,iirst number of days, therefore, ought to contain the second 
' as many times as the second number of men contains the 
first. This order of the terms being the reverse of that as- 
sign«d to them in announcing the question^ we say, that the 
number of men is in the inverse ratio of the number of days. 
With a view, therefore, to the just solution of the question, 
we reverse the order of the two first terms, (in doing which 
we invert the ratio,) and, instead of i/^riting the proportion, 
3 men : 6 men, (|,) we write it, 6 men : 3 men, (J,) that is, , 

men. men. days. dayg. 

6 : 3 : : 10 

Note. We invert the ratio when w^ reverse the order 
of the terms in the proportioD J because then the antece- 
dent takes the place of the coni^quent, and the consequent 
that of the antecedent ; consequently, the terms of (he frac- 
tion which express the ratio are inverted ; hence the ratio 
. is inverted. Thus, the ratio expressed by f = 2, being in- 
verted, is I = ^. 

• Having stated the proportion as above, we divide the pro- 
duct of the means, (10 X 3 = 30,) by the known extreme, 
6, which gives 5, that is, 6 days, for the other extreme, or 
term sought. Ans. 5 days. 

From the examples and illustrations now given we deduce 
the following general 

RULE. 

/Of the three given numbers, make that the third term 
which is of the same kind with the answer sought. Then 
consider^ from the nature of the question, whether the an- 
swer will be greater or less than this term. If the answer is 
to be greater, place the greater of the two remaining num- 
bers for the second term, and ^e less number for the first 
term ; but if it is to be less, place the less of the two re- 
maining numbers for the second term, and the greater for 
-the first ; ^and, in either case, multiply the second and third 
terms together, and divide the product by the first for the 
Answer, which will always be of the same denomination a» 
the third term. ' 
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Note 1. If the first and second terms contain different de- 
uominations,\ they must both be reduced to the same de- 
nomination ;}Jknd if the third term be a compound number, it 
either must be reduced to integers of the tomest dmjmnoiipn^ 
or the low denominations must be reduced to a fraction of 
tke UgbeU denommation contained in it 

Note 2. The same rule is applicable, whether the given 
quantities be integral, fractional, or decimal. 

• 
BXAMPLiSS FOR PRACTICB. 

d. If 6 horses consume 21 bushels of oats in 3 weeks, 
bow maDy bushels will serve 20 horses the same tim^ 

iln9.' 70 bushels. 

€. The €^ove qu/e^ion reversed. If 20 bor&es consume 70 
bpubefa of oats in 3 weeks, how many bushels will serve ^ 
horses the sam^e time ? AxfA- ^1 bushels. 

7. If 365 men consume 75 barrels of provisions in 9 
motifs, how much will 500 men consume in the same time ? 

Ans. 102|4 barrels. 

8. If 50DTKeir consniuic 109^ barrels of provisions in 9 
m<mths, how much will 365 men consume in the same 
time ? Am. 75 barrels. 

9. A goldsmith sold a tankard for 10 i@. 12 s«, at the rate 
of 5 s. 4 d. per ounce ; I demand the weight of it 

i AnS' 39 Qz, 15 pwt 

10. If the moon move 13"" 10' 35'^ in 1 day, in what time 
does it perform one revolution? Ans. 27 days, 7 h. 43 m. 

11. If a person, whose rent is jj[145, pay {(^12^3 parish 
taxes, how much should a person pay whose rent is $ 376 ? 

' Ans. $32^925. 

12. If I buy 7 lbs. of sugar for 75 cents, how many pounds 
£An I buy for $ 6 ? Ans. 56 lbs. 

13. If 2 lbs. of sugar cost 25 cents, what will 100 lbs. of 
coffee cost, if 8 lbs. of sugar are worth 5 lbs. of coffee ? 

^ ' - Ans. $20. 

14. If 1 give $6 for <he use of $100 ibr 12 months, 
what must I give for the use of $357^82 the same time ? 

J Ans. $21^469. 

15. There is a cistern which has 4 pipes; the first will 
Sll it in 10 minutes, the second in 20 minutes, the third in 
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40 minutesi and the fourth in 80 minutes ; in what time will 
all four, running together, fill it ? 

"A + aV + A + fl^F^ii cistern in 1 minute. 

Ans. 5 j- minutes* 

16. If a family of 10 persons spend 3 bushels of malt in 
a month, how many bushels will serve them when there are 
30 in the family ? Am. 9 bushels. 

Note. The rule of proportion, although of frequent use, 
is not of indispensable necessity ; for all questions under it 
may be solved on general principles, without the formality 
of a propor^on ; that is, by analysis^ as already shown, IT 65, 
ex. 1. Thus, in the above example, — If 10 persons spend 
3 bushels^ 1 person, in the same time, would spend ^ of 3 
bushels, that is, ^ of a bushel ; and 30 persons would spend 
30 times as much, that is, f^ = 9 bushels, as before. 

17. If a staff, 5 ft. 8 in. in length, cast a shadow of^ feet 
how high is that steeple whose shadow measures 15? feet? 

An^ 144^ feet 

18. The same by analysis. If 6 ft. shadow require a statf 
of 6 ft. 8 in. = 68 in., 1 ft. shadow will require a staflf of 
^ of 68 in. or ^ in. ; then, 163 ft. shadow will require 153 
times as much ; that is, ^ X 163 = Aa|iLt = 1734 in, = 
144J ft, as before. 

19. If 3 iS . sterling be equal to 4 £ . Massachusetts, bow 
much Massachusetts is equal to 1000 £ . sterling ? 

Ans. Id3'd£. 6 8. Sd. 

20. If 1333 £.6 8.8d. Massachusetts, be equal to 1000 iS . 
sterling, how much sterling is equal to 4 iS . Massachusetts ? 

Am. 3 £ . 

21. If 1000 M . sterling be equal to 1333 iS . 6 s. 8 d. Mas- 
sachusetts, how much Massachusetts is equal Xo S £. ster- 
ling ? Ans. 4 £ . 

22. If 3 iS . sterling be equal to 4 i&. Massachusetts, how 
much sterling is equal to 1333 iB. 6 s. 8 d. Massachusetts ? 

Am. 1000 iS. 

23. Suppose 2000 soldiers had been supplied ^vith bread 
sufficient to last them 12 weeks, allowing each man 14 
ounces a day; but, on examination, they find 105 barrels, 
containing 200 lbs, each, wholly spoiled ; what must the al« 
lowance be to each man, that the remainder may last them 
the same time ? Ans. 12 oz. a day. 
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24. Suppoie 2000 soldiers were put to an allpw^ce of 
12 oz. of bread per day for 12 weekis, naviog a seventh part of 
their bread spoiled ; what w&s the whole weight of their 
bread, good and bad, and how much was spoiled ? 

. 5 The whole weight, 147000 lbs. 
^**- ^ Spoiled, - - 21000 lbs. 

25. 2000 soldiers, having lost 105 barrels of bread, 

weighing 200 lbs. each, were obliged to subsist on 12 oz. a 
day for 12 weeks ; had none beep lost, they might have 1^ 
14 oz.. a day ; what was tb^ whole weight, including what 
was lost, and how much bad they to subsist on ? 

J ( Whole weight, 147000 lbs. 
^"^' ( Left, to subsist on, 126000 lbs. 

26. 2000 isoldiers, after losing one seventh fart of 

their bread, hai? each 12 oz. a day for 12 weeks; what was 
the .whole w^'ght of their bread, including that lost, and how 
much miglit they have had per day, each man, if none had 
been loBt ? C Whole weight, 147000 lbs. 

Ans. <Loss, - - 21000 lbs. 

• (14 oz. per day, had none been lost 

97. ^Xliere was a certain building raised in 8 months by 

l^irorkmen; but, the same being demolished, it is required 

4«jp ^ built in 2 months ; I demand how many men must 

^%e employed al>6^t it Ans. 480 men. 

28. There is a cistern having a pipe which will empty it 

in 10 hours; how many pipes oi the same capacity will 

empty it in 24 minutes ? Ans, 25 pipes. 

29.' A garrison o{ 1200 men has provisions for 9 months, 

at the rate of 14 oz. per day; how long will the provisions 

last, at the same allowance, if the garrison be reinforced by 

400 men ? Ans, 6 j months. 

30. If a piece of land, 40 rods in length and .4 in breadth, 
make an acre, how wide must it be when it is but 25 rods 
long J? ' Ans. 6f rods. 

31. If a man perform a journey in 15 days when the duk^ 
are 12 hours long, in how many will he do it when the d^F' - 
are but 10 hours long ? Ans. 18 days. ^ 

32. If a field will feed 6 cows 91 days, how long will it 
feed 21 cows? Am. 26 days. 

33. Lent a friend 292 dollars for 6 months; some time ^ 
after, he lent me 6|06 dinars; jbow long may I keep it to 
balaoce the favour ? Am, 2 months 5 + days. 
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34. If 30 men can perform a piece of work in 11 days, 
how many men will accomplish another piece of work, 4 
times as big, in a fifth part of the time ? Ans. 600 men. 

35. If H lb. of sugar cost -^ of a shilKng, what will f § 
of a lb. cost ? Ans. 4 d. Bff ^ q. 

Note, See ^^65, ex. 1, where the ^bove question is 
solved by analysis. The eleven following are the next suc- 
ceeding examples in the same IF. 

36. If 7 lbs. of sugar cost J-of a dollar, what cost 12 lbs. ? 

Ans. $ If. 

37. If 6 j^ yds. of cloth cost $ 3, what cost 9^ yds. ? 

Ans. $4^269. 

38. If 2 oz. of silver cost $ 2^4, what i^osts f oz. ? 

Ans. $0^84. 

39. If ^ oz. cost $ fl, what costs 1 oz. ? Ans. $ 1^283. 

40. If ^ lb. less by | H). cost 13^ d«, what t^st 14 Ibs^ 
less by ^ of 2 lbs. ? Ans. 4 £ . 9 s. 9^d. 

41. If f yd. cost $ f , what will 40 j- yds. cost ? 

Ans.. ^5i 

42. If ^ of a ship cost $ 251, what is ^ of her w< 

Ans. $bZ^ 
^43. At 3i iS . per cwt, what will 9f lbs. cost f 

Ans. 6 s. 3^ ^ 

44. A merchant, owning f of a vessel, sold f of his share 
for $967; what was the vessel worth ? -4ns. $1794*375. 

45. If J yd. cost f £ ., what will ^ of an ell English cost ? 

Am. 17 8. 1 d. 2f q» 

46. A merchant bought a number of bales of velvet, each 
containing 1^^ yds., at the rate of $ 7 for 5 yds., and sold 
them out at the rate of $ 11 for 7 yds., and gained $200 
by the bargain ; how many bales were there ? Ans. 9 bales* 

47. At Ji 33 for 6 barrels of flour, what must be {^aid for 
178 barreU ? Ans. $ 979. 

4^. At $ 2*25 for 347 cwt. of hay, how much is that per 
ton.' Ans. $14*195. 

49. If 2*5 lbs. of tobacco cost 75 cents, how much will 
185 lbs. cost? ilns. $5*55. 

50. Whdt' is the value of *15 of a hogshead of lime, at 
$ 2*39 per hhd. ? Ans, $ 0*3585. 

51. If *15 of a hhd. pf lime cost $0*3585, what is it per 
hhd.^ Ans. $2*39. 
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COMPOUND PROPORTION. 

IT 06. It frequently happens, that the relation of the 
quantity required, to tne given quantity of the same kind, 
depends upon several circumstances combined together ; it 
is then called Compound Proportion^ or Double Ride of Three, 

1. If a man travel 273 miles in 13 days, travelling only 
7 hours in a day, how many miles will he travel in 12 days, 
if he travel 10 hours in a day ? 

This q^estion may be solved several ways. First, by anafy- 




' If wc knew how many miles the man travelled in 1 hour, 
it is plain, we might take this number 10 times, which would 
be the number of miles he would travel in 10 hours, or in 1 
of these long days, and this again, taken 12 times, would be 
the Bpmber of miles he would travel in 12 days$ travelling 
10 h«i^rii|M;h day. 

mrei 273 miles in 13 days, he will travel ^ of 273 
that is, ^f^ miles in 1 day of 7 hours ; and f of ^|^ 
mfllPis ^^^ miles, the distance he travels in 1 hour : then, 
Id times s^ = ^Jf^ miiles, the distance he travds in 10 
hours; and 12 times ^i^ = ayj^Q = 360 miles, the dis- 
tance he travels in 12 days, travelling 10 hours each day. 

Ans: 360 miles. 

But the object is tp show how the question may be solved 
by proportion : — 

First; it is to be regarded, that the number of miles tra- 
velled over depends upon two circumstances,' viz. the nump 
her of days the man travels, and the number "of hours he 
travels each day. ^r 

We will not at first consider this latter circui&tance, but 
suppose the number of hours to be the same iil l^ch case : 
the question then will be, — If a man travel 273 miles in 13 
dai/s^ how many mUes wUl he travel in 12 days ? This will 
futnish the following proportion :— 

13 days : 12 days : : 273 miles : ....... ^miles 

which gives for the fourth term, or answer, 252 miles. 

Now, taking into considieration the of ^cr circumstance, or 
that of the hours^ we must say, — If a man^ travelling 7 hours 
a day for a certain number of daysy travels 252 miles^ how far 
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loiU he iravdmthe same Hmey if he travel 10 hoursin ada^l 
This will lead to the following proportion : — 

7 hours :< 10 hours : : 252 miles : miles. 

T\m gives for the fourth term, or answer, ^0 miles. 

We see, then, that 273 miles has to tibe fourth term, or 
answer, the same proportion that 13 days has to 12 days, 
^and that 7 houis has to 10 hours. Stating |his in the form 
of a proportion, we have 

by which it appears, that 273 is to he multiplied by both 12 
and 10 ; that is, 273 is to be multiplied by the product of 
12 X 10, aad divided by the product of 13 X 7, which, be- 
Ing done, gives 360 miles for the fourth term, or answer, as 
before. 

In the same manner, any question relating ^^jCiBaigund 
proportion, however complicated, may be state<ipPl mk^ 

2. If 248 men, in 5 days, of 1 1 hours each, can dig a^Hlch 
230 yards long, 3 wide, and 2 deep, in how many dayl^f 9 
hours each, w^l 24 men dig a trench 420 yards long, 5 wj^e^ 
aad 3 deep ? 

Here the number of days, in which the proposed work can 
be done, depends on fioe circumstances^ viz. the number oC 
men employed, the number of hours tliey work each dayf 
the length, breadth, and depth of the trench. We will con- 
sider the question in relation to each of these circumstances, 
in the order in which they have been named : — 

1st. The^mmher of men employ ed» Were all the circum- 
stances in the two cases alike, except the number of men and 
the numbsr of days, the question would consist only in find- 
ing in hotirmany days 24 men would perform the work whi^ 
24S men t^ad done in 5 days ; we should then have 

2^^ ^en : 248 men : : 5 days : days. 

2d. Hofgr$ in a daxf^ But the first labourers worked II 
hours in a da|r, whereas the others worked only 9 ; less homs 
will require mor^ days, which will give 

9 hours : 11 hours :: 5 days : days* 

3d. Lengih of the diiche^. The ditches being of tt&ei|«iil 
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length, as many more days will be necessary as the second 
is longer than the first ; hence we shall have 

230 length : 420 length : : 5 days : days. 

44h. W\Mks, Taking into consideration the widths, which 
are different^ we have 

3 wide : 5 wide : : 5 days : days. 

5th. Depths, Lastly, the depths being different, we have 

2 deep : 3 deep : : 5 days : days. 

It would seem, therefore, that 5 days has to the fourth 
term, or answer, the same proportion 

that 24 men has to 248 men, whose ratio is ^f^, 
that 9 Jiours has to 11 hours, the ratio of which is -y-, 

that 230 length has to 420 length, |}}, 

that 3 width has to 5 width, f, 

that 2 depth has to 3 depth, ' > f ; 

all feuch stated in form of a proportion, we have 



Tllen, ' 24 
Hours, - 9 
Length, 230 
Width, 3 
Depth, 2 



248 
11 

420 
5 
3 



ooniinon toim* 

5 days : days. 



IT 97. The continued product of all the second terms 
248 X 11 X 420 X 5 X 3, multiplied by the third term, 
5 days, and this product divided by the continued pro- 
duct of the first terms, 24 X 9 X 230 X 3 X 2, gives 
28a^^^ days for the fourtli term', or answer. 288^. 

But the first and second terms are the fractions -^, ^, 
Jf§, ^ and f , which express the ratios of the men, and of 
the hours, of the lengths, widths and depths of the two 
ditches. Hence it follows, that the ratio of the number of 
days given to the number of days sought, is equal to the pro- 
duct of all the ratios, whith result from a comparison of the 
terms relating to each circumstance of the question. 

The product of all the ratios is found by multiplying to- 

248X llX 4S0 

gether the fractions which express them, thus, 24 x 9 x^ 

'X6X3 17186400 , ,,. ^ ^ 17186400 . .,^ 

t^ = "^08r» ^^^ *^» fraction, -gggoar? represents the 



y 
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latia of the qua&titjr required to tbe ghreii qiMiQti^ of the Mwpa/B 
kind. A ratio resulting in thii manner^ from tine vultiplica^ 
tioB of several ratios, is called a compound ratio. 

From the examples and illustrations now given we de* 
Aiee the following general 

for solving questioas^ iji compound proportion^ or doable 
rule of three, viz.-A-Make that number which is of the 
same kind with the^ required answer, the third term ; and, 
of the remaining numbers, take away two that are of the 
same klnd^ and arrange them according to the direetions 
given in ^mple proportion ; then^ any other two of the same 
kind, and. so on till all are used. ^ 

Lastly, multiply the third term by the continued product 
of lie second terms, and divide the result by the eon^oued 
product of tbe first terms, ant tbe quotient wiH 'bethe fomrlli 
terii, or answer required. ^ 

KXAMrJUl&S FOR J^R ACTICB. ^^ 

1. If 6 men build a wall 20 ft long, 6 ft. high, mart ft. 
thick, in 16 days, in what time will 24 men build one 200 
ft. long, 8 ft. high, and 6 ft. thick ? Am* 60 days. 

2. If tibe freight of 9 hhds. of sugar, each weighing 12 
cwt., 20 leagues, cost 16 £ ., what must be paid for / the 
freight of 50 tierces, each weighing 2j- cwt., tOO leagues ? 

Arts. 92iS. 11 s. rOf d. 

3. £f 56 lbs. of bread be sufficient for 7 men 14 days, how 
much bread will serve 21 men 3 days ? Ans. 36 lbs. 

7%e S€UM by analysis. If 7 men consume 56 lbs. of bread, 
1 man, in the same time, would consume i}> of 56 lbs. == 
Ay& lbs. ; and if he consume -^ lbs. in 14 days, he would 

consume -xV ^^ ''V^ ^= $1 ^^'-^ ^ ^^J- ^^ ^^^ would con- 
sume 21 times so much as 1 man; that is, 21 times f^ = 
JJ4^ lbs. in 1 day, and in 3 days they would consume S 
times as much; that is, ^^^ = 36 lbs., as before. 

Ans. 36 lbs. 

NoU.. Having wrought the following examples by the 
rtsde of proportion, let the pupil be required to do the same 
by (uudyms, 

4. If 4 reapers receive $ 11^04 for 3 days' work, bow 
many men may be hired 16 days for $ 103^04 ? 

Ans. 7 nien. 
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6. If 7 bz. 5 pwt. of bread be bought for 4J d. when com 
is 4 s. 2d. per bushel, what weight of it may be bought for 
1 s. 2 d. when the price per bushel is 5 s. 6 d. ^ 

Ans. 1 lb. 4 Qz, 8|J^ pwts* 

6. If $100 gain $6 in 1 year, what will $400 gain in 
9 months ? 

Note. This and the three following examples reciprocally 
prove each other. 

7. If $100 gain $6 in 1 year, in what time will $ 400 
gain $18? • 

8. If $400 gain $ 18 in 9 months, what is the rate per 
cent, per annum ? 

9. What principal, at 6 percent, per. ann., will gain $ 18 
in 9 months ? 

10. A psurer put out $ 75 at interest, and, at the end of 8 
months, received, for principal and interest, $ 79 ; I demand 
at what rate per cent, he received intesrest. 

. Ans. 8 per cent. 
IX If 3 men receive 8^ £. for 19 J days' work, how 
mwm must 20 men receive for 100^ days' ? 

Ans. d05A. s. 8 d. 
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QUE»|TIONS. 

1. What is proportion? 2. How many numbers are re- 
quired to form a ratio ? 3. How many to form a proportion ? 

4. What is the first term of a ratio called ? 5. the second 

term ? 6 Which is taken for the numerator, and which for 
the denominator of the fraction expressing ' the ratio ? 7. 
How may it be known when four numbers are in proportion ? 
j8. Having three terms in a proportion given, how may the 
fourth term be found ? 9. What is the operation, by which 
the fourth term is found, called ? 10. How does a ratio be- 
' come inverted ? 11. What is the rule in proportion ? 12. 
In what denomination will the foui'th tehn, or answer, be 
found? 13. If the first and second terms contain . diflferent 
denominations, what is to be done ? 14. What is compound 
proportion, or double rule of three ? 15. Rule ? 
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EXERCISES. 

1. If I buy 76 yds. of cloth for $ 11347, what does it 
cost per ell English ? Ans. $1^861. 

2. Bought 4 pieces of Holland, each- containing 24' ells 
JSnglish, for $ 96 ; how much was that per yard ? 

Ans, $0^8a 

3. A garrison had provision for 8 months, at the rate ot 
15 ounces to each person per day ; how much must be al 
lowed per day, in order that the provision may last 9^ 
months?. Ani, 12|f oz. 

4. How much land, at $ 2*50 per acre, must be given in 
exchange for 360 acres, at $ 3*75 per acre ? 

Ans, 540 ^res. 
6. Borrowed 185 quarters of com when the price was 
19 s.; how much must I pay when the price is 17 s. 4 d. ? 

Ans, 202^. 

6. A person, owning I- of a coal mine, sells |- of his share 
for 171 is. ; what is the whole mine worth ? Ans. 380^ . 

7. If |- of a gallon cost ^ of a dollar, what costsM| of a 
tun? -4«».^140. 

8. At 1^ iS . per cwt, what cost 3j- lbs. ? Ai^s. lOf d. 

9. If 4j- cwt. can be carried 36 miles for 35 shillings, how 
many pounds can be carried 20 miles for the same money ? 

Ans. 907-J lbs. 

10. If the sun appears to move from east to west 360 de- 
firrees in 24 hours, how much is that in each hour ? — = — in 
each minute ? in each second ? 

Ans, to last J 15'' of a deg. 

11. If ft family of 9 persons spend $ 450 in 5 months, how 
much would be sufficient to maintain them 8 months if 5 
persons more were added to the family? Ans. $ 1120. 

Note. Exercises 14th, 15th, 16th, 17th, 18th, 19th, and 
20th, " Supplement to Fractums^^^ aflford additional examples 
in single and double proportion, should more. examples be 
thought necessary. 
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IT 98. 1. Two men ov^n a ticket; the first owns ^, and 
the second owns f of it ; the ticket draws a prize of 40 dd- 
Jars '^, what is each man's share of the money ? 
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2. Two men purchase a ticket for 4 dollars, 6f which one 
pays 1 dollar, and the o&er 8 dollars; the ticket draws 40 
dollars') what is ^ach maa's share of the money ? 

3. A and B bongfat a quantity of cotton ; A paid 100 
dollars, and B 200 dollars ; they sold it so as to gain 30 
dollars ;' what were their respective shares of the gain ? ' 

The process of ascertaining the respective gains or losses 
of individuals, engaged in joint trade, is called the Rule of 
Fellowship. 

The money, or value of the articles employed in trade, is 
called the Capital, or Stock ; the gain or loss to be shared is 
called the Dividertd. 

It is plain, that each man^s gain or loss ought to have the 
same relation to the whole gain or loss, as his share of the 
stock does to the whole stock. 

Hence we have this Rule : — As the whole stock : to each 
man's share of the stock : : the whole gain or loss : his share 
of the gain or loss. 

4. Two persons have a joint stock in trade ; A put in 
$ 250, and B $ 350 ; they gain $ 400 ; what is each man's 

share of the profit? 

OPERATION. 
A's stock, $250 i Then, 
B*s stock, $350 f goQ . 250 : : 400 : 166*666f dolls. A's gain. 

, Whole stock, $600 ) 600 : 350 : : 400 : 233*333^ dolls. B's gain. 

The pupil will perceive, that the process may be contract- 
-ed by cutting off an equal number of ciphers from the first 
and second, or first and third terms; thus, 6 : 250 : : 4 : 
i66*666f, &c. 

It is obvious, the correctness of the work may be ajfcei^- 
tained by finding whether the sums of the shares of the gains 
are equal to the whole gain ; thus, $ 166^66f + $ 233^333^ 
= $ 400, whole gain. 

5. A, B and C trade in company ; A's capital was $ 175, 
B's $ 200, and C's $ 500 ; by misfortune they lose $ 250 ; 
ivhat loss mast each sustain ? C $ 50', A's loss. 

Ans.{$ 5ri42f, B's loss. 
( $142*8571, C*s lots. 

6. Divide $600 among 3 persons, so that their shai^s 
majr be to each other as 1, 2, 3, respectively. 

Ans- $100, $200, and $J30a 
R 
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7. Two merchants, A and B^ loaded a diip with 500 
hhda. of rum ; A loaded 350 hhds., and B the rest ; in a 
storm, the seamen -were obliged to throw overboard 100 
hhds. ; how much must each sustain of the loss ? 

Ans. A 70, and B dO hhds. 

8. A and B companied y A put in $ 45, and took out ^ 
of the gain ; how much did B put in ? Ans. $ 30. 

Note* They took out in the same proportion as they put 
in ; if 3 fifths of the stock is $ 45, how much is 2 fifths 
of it? 

9. A and B companied, and tr^de with a joint capital of 
$ 400 ; A receives, for his share of the gain, ^ as much as B ; 
what was the stock of each ? 

. J $ 133^333^, A's stock. 

^"*' I $ 266«666f , B's stock. 

m. A bankrupt is indebted to A $780, to B $460, and 

to C $760; his estate is worth only $600; how must it 

be divided ? 

Note. The question evidently involves the princi||les of 
fellowship, and may be wrought by it. 

Ans. A $234, B $138, and C $228. 

11. A and B venture equal stocks in trade, and clear 
$ 164 ; by agreement, A was to have 5 per cent, of the 
profits, because he managed the concerns; B was to have 
but 2 per cent. ; what was each one's gain ? and hqw much 
did A receive for his trouble ? 

Ans. A's gain was $117*142f, and B's $46,867^, and 
A received $ 70'285^J^ for his trouble. 

12. A cotton factory, valued at $ 12000, is divided into 
100 shares ; if the profits amount to 15 per cent yearly, what 

' will be the profit accruing to 1 share ? to 2 shares ? 

to 5 shares ? to 25 shares ? 

Ans. to the last. $450. 

13. In the above-mentioned factory, repairs are to be made 
which will cost $ 340 ; what will be the tax, on each shure, 

necessary to raise the sum ? on 2 shares ? on 3 

shares ? on 10 shares f Ans. to the last^ $ 34. 

'14. If a town raise a tax of $ 1850, and the whole to^wn 
be valued at $ 37000, what will that be on $ 1 ? What 
will be the tax of a man whose property is valued at $ 1780 ? 

Ans. $ ^05 on a dollar, and $ 89 on $ 1780. 
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FELLOWSHIP* 
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If M. In as^ssing isxts, it is necessaiy to have an in- 
ventory of the property, both real and personal, of the whole 
town, and also of tne whole number of polls ; and, as the polls 
are rated at so mnch each, we must first take out from the 
whole tax what the poUs amount to, and the remainder is to 
be assessed on the property. We may then find the tax upon 
1 dollar, and make a table containing the taxes on 1,2, 8, 
&c., to 10 dollars ; then on 20, 30, &c., to 100 dollars ; and 
then on 100, SOO, &c., to 1000 dollars. Then, knowing the 
inventory of any individual, it is easy to find the tax upon his 
property. 

15. A certain town,' valued at $64530, raises a tax of 
$2259'90; there are 540 polls, which are taxed $^60 
each ; what is the tax on a dollar, and what will be A's tax, 
whose real estate is valued at $ 1340, hiji personal property 
at $ 874, and who pays for 2 polls ? 

540 X '60 = $324, amount of the poll taxes, and 
f 2259^90 — $324 = 1935*90, to be assessed on property. 
$64530 : $1935*90 : : $1 : «03; or, i|||^ z=: *03, tax on $1. 



TABLE. 



- dolb. doUa. 

Tax on 1 is *03 

H*»«*ai«««Jtf 2 •• 06 

3 ... *09 

- 4 .. «12 

* 5 .. 45 

6 .. *18 

S .. *24 

9.. <27 



doUfl. 

Tax on 10 is 
20 .. 



30 
40 
50 
60 

70 
80 
90 



dolls. 

*30 
*60 
'90 
1*20 
1*50 
1*80 
2*10 
2*40 
2*70 



dulls. doUs. 

Tax on 100 is 3* 



6* 
9* 



No\f , to find A's tax, his real estate 
by the table, that 

The tax on - - - $ 1000 - 
The tax on - - - 300 - 

The tax on - - - 40 - 



......v... 200.. 

300.. 

.......... 400 .. 12* 

.......... 500 .. 15* 

600 .. 18* 

700 .. 21* 

800 .. 24* 

900 .. 27* 

1000.. 310^ 

being $ 1340, I find, 



- IS - - 



Tax on his real estate ---^- - -- 

In like manner I find the tax on his personal > 
property to be --------j 

2 polk at *60 each, are ..----- 



$30* 
9* 
1*20 

$ 40*20 

26*22 

1*20 



Amount^ $67^2 
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16. What will B's tex amount to, whose inventoiy is 874 
dollars realj and 210 dollars personal property, and who pays 
for 3 polls ? Am. $ 34^32. 

17. What will be the tax of a man, paying for 1 poll, 

whose property is valued at $ 3482 ? — ■ — at $ 768 ? 

at $ 940 ? at $ 4657 ? Ans. to the lak^ $ 140^31. 

18. Two men paid 10 dollars for the use of a pasture 1 
month ; A kept in 24 cows, and B 16 cows ; how much 
should each pay ? 

19. Two men hired a pasture for $ 10 ; A put in 8 cows 
3 months, and B put in 4 cows 4 months ; how much should 
each pay ? 

IT 100. The pasturage of 8 cows for 3 months is the 
same as of 24 cows for 1 month, an4 the pasturage of 4 cows 
for 4 months is the same as of 16 cows for 1 munth. The 
shares of A and B, therefore, are 24 to 16, as in the former 
question: Hence, when time is regarded in fellowship, — 
'MuUiply each ont?9 stock by the time he continues it in tradcy 
and use the product for his share. This is called Double,' Fel^ 
lowship, Ans. A 6 dollars, and B 4 dollars. 

20. A and B enter into partnership ; A puts in $ 100 
6 months, and then puts in $50 more; B puts in $200 4 
months, and then takes out $ 80 ; at the close of the yeftr, 
tliey find that they have gained $ 95 ; what is the profit of 
each? A S $43*711, A*s share. 

^"*" I $ 61'288, B's share. 

21. A, with a capital, of $500, began trade Jan. 1, 1826, 
and, meeting with success, took in B as a partner, wi& a 
capital of $600, on the first of March following^ four 
months after, they admit C as a partner, who brought- $ 800 
stock ; at the close of the year, they find the gain to be 
$ 700 ; how must it be divided among the partners P ^ , 

C $250, A's share. 

Ans. < $ 250, B's share. 

( $200, C's share. 

QUESTIONS. 

1. What is fellowship? 2. What is the rule for operat- 
ing? 3. When time is regarded in fellowship, what is it 
cdQed? 4. What is the method of operating in double 
fellowship? 5. How are taxes assessed? 6. How is 
fellowship proved ? 
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ZON. 



AKXIGAT 

A 

^ 101. /Alligation is the method of mixing two oi^moce 
simples, of different qualities, so that the composition may be 
of a mean, or middle quality. \ 

[When the quantities and pncea of the simples are given, 
to^find the mean price of the mixtttrel compounded of them, 
the process is called AUigation Medim. 

1. A farmer mixed together 4 bushels of wheat, worth 
160 cents per bushel, 3 bushels of rye, worth 70 cents per 
bushel, and 2 bushels of com, worth 50 cents per bushel ; 
what is a bushel of the mixture worth ? 

It is plain, that the cost of the whohj divided by the mtm' 
her of iushels, wiU give the price of one bushel. 

4 bushels, at 150 cents, cost 600 cents. 

3 at 70 210 ' 

2 at 50 100 A^= lOl^cts. Am. 

9 bushels cost 910 cents. 

1. 

2. A grocer mixed 5 lbs. of sugar, worth 10 cents per lb., 

8 Ibf. worth 12 cents, 20^ lbs. worth 14 cents ; what is 8 
pound of the mixture worth ? Ans, 12|f . 

3. A goldsmith melted together 3 ounces of gold 20 
carats fine, and 5 ounces 22 carats fine; what is the fine- 
ness of the mixture? Ans. 21^. 

4. A grocer puts 6 gallons of water into a cask coittaining 
40 gallons of rum, worth 42 cents per gallon ; what is a gal- 
lon of the mixture worth ? Ans* 36^}^ cents. 

5. On a certain day the mercury was observed to stand in 
the thermometer as follows : 5 hours of the day, it stood at 
64 degrees ; 4 hours, at 70 degrees ; 2 hours, at 75 degrees, 
and 3 hours, at 73 degrees : what was the mean temperature 
for that day ? 

It is plain this question does not differ, in the mode of its 
operation, from the former. Ans. 69"^ degrees. 

IF 102. i When the mean price or rate, and the prices or 
rates of the several simples are given, to find the proportions 
or quantities of each simp&3,>the process is called .ligation 
Alternate ^ alligation altemiktb is, therefore, the reverse o£ 
alligatiou medial J and may be proved by it. 
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1. A man has oats worth 40 cents per bushel, which he 
wishes to mix with corn worth 50 cents per bushel, so that 
the mixture may be worth 42 cents per bushel ; what pro- 
portions, or quantities of each, must he take ? 

Had the price of the mixture required exceeded the price 
of the oats, by just as much as it fell short of the price of 
the corn, it is plain, he must have taken equal quantities of 
oats and corn ; had the price of the mixture exceeded the 
price of the oats by only j- as much as it fell short of 
the price of the com, the compound would have required 2 
times as much oats as com ; and in all cases, the less the 
difference between the price of the mixture and that of one 
of the simples, the greater must be the quantity of that sifn* 
' /i^, in proportion to the otfier y that is, the quantities of the 
simples must be inversely as the differences of their prices 
from the price of the mixture ; therefore, if these differen- 
ces be mutually exchanged^ they will, directly^ express the 
relative quantities of eaCh simple necessary to form (iie com- 
pound required. In the above example, the price of the 
mixture is 42 cents, and the price of the oats is 40 cents ; 
consequently, the difference of their prices is 2 cents : the 
price of the com is 50 cents, which differs from the price 
of the mixture by 8 cents. Therefore, by exchanging these 
differences, we have 8 bushels of oais to 2 bushels of coni^ 
for the proportion required. 

Ans, 8 bushels of oats to 2 bushels of com^ or in thai 
proporHon. 

The correctness of this result may now be ascertained by 
the last rule ; thus, the cost of 8 bushels of oats, at 40 cents, 
is 320 cents; and 2 bushels of com, at 50 cents, is 100 
cents ; then, 320 + 100 z= 420, and 420, divided by the num- 
ber of bushels, (8 -f- 2,) = 10, gives 42 cents for the price of 
the mixture, 

2. A merchant has several kinds of tea ; some at 8 shil- 
lings, some at 9'shillings, some at 11 shillings, and some 
at 12 shillings per pound ; what proportions of each must 
he mix, that he may sell the compound at 10 shillings per 
pound ? 

Here we have 4 simples ; but it is plaia, that what ha& 
just been proved of two will apply to any number of pcars^ 
if in each pair the price of one simple is greater^ and that of 
the other less^ than the price of the mixture required. 
Hence we have this 
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The mean rate and the several prices being reduced to 
the same denormuvdiony-X-cor.nect wUk a c<mtivued line each 
price that is less than tab mean rate tvith one or more that 
is GREATER, and each price greater than the msan rate 
with one or more that is less.^ 

Write the difference between the mean raie^ or price^ and 
the price of each simple apposite the price with which it is 
connected; (thuS' the difference . of the two prices in each 
pair will be mutually exchanged;) then the strni of the differ"^ 
eneesy standing against any price^ tmll express the relative 
QUANTITY to be taken of that price. 

By attentively considering the rule, th^ pupil will per- 
ceive, that there may be as many different ways of mixing 
the simples, and consequently as many different answers, as 
there are different ways of linking the several prices. 

We wiH now apply the rule to solve the last question : — 

OPERATIONS. 
lbs. 
/ 8». 1— S-v Or, 



U2» 1—2) 




—2+1=^1 
2 =2- 



Here we set down the prices of the simples, one directly 
under another, in order, from least to greatest, as this is 
most convenient, and write the mean rate, (10 s.) at the 
left hand. In the first way of linking, we find, that we 
may take in the proportion of 2 pounds of the teas at 8 
and 12 s. to 1 pound at 9 and lis. In the second way, 
we find for the answer, 3 pounds at 8 and 1 1 s. to 1 pound 
at 9 and 12 s. 

3. What proportions of sugar, at 8 cents, 10 cents, and 
14 cents per pound, will compose a mixture worth 12 cents 
per pound ? 

Ans, In the proportion of 2 lbs. at 8 and 10 cents to 6 
lbs. at 14 cents. 

Notn* As these quantities only express the proportions of 
each kind, it is plain, that a compound of the same mean 
price will be formed by taking 3 times, 4 times, one half, or 
any proportion, of each quantity. Hence, 

When the quantity of one simple is given, after finding 
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the pmportional quantities, bj the above rale, we may say, 
A8 the PROPORTIONAL guantUy : is to the given quantity : : 
so is each of the other proportional quantities : to the re- 
quired quantities of each. 

4. If a man wishes to mix 1 gallon of brandy worth 
16 s. with rum at 9 s. per gallon, so that tiie mixture 
may be worth 11 s. per gallon, how much rum must he 
use? 

Taking the differences as above, we find the proportumB 
to be 2 of brandy to 5 of rum ; consequently, 1 gallon of 
brandy will require 2^ gallons of rum. Ans. 2^ gdlons. 

5. A grocer has sugars worth 7 cents, 9 cents, and 12 
cents per pound, which he would mix so as to form a com- 
pound worth 10 cents per poun<{; what must be the |»ra- 
portums of each kind ? 

Ans. 2 lbs. of the first and second to 4 lbs. of the third kind. 

6. If he use 1 lb. of the first kind, how much must he take 

of the others ? if 4 lbs., what? if 6 lbs., what ? — - 

if 10 lbs., what? if 20 lbs., what? 

Ans. to the lasty 20 lbs. of the second, and 40 of the third. 

7. A merchant has spices at 16 d* 20 d. and 32 d. per 
pound ; he would mix 5 pounds of the first sort with the 
otherSf^ so as to form a compound worth 24 d. per pound ; 
how much of each sort must he use ? 

Ans. 5 lbs. of the second, and 7j- lbs. of the third. 

8. How many gallons of water, of no value, must be 
. mixed with 60 gallons of rum, worth 80 cents per gallon, to 

reduce its value to 70 cents per gallon ? Ans. 8f gallons. 

9. A man would mix 4 bushels of wheat, 9X $ 1^50 
per bushel, rye at $1'16, corn at $^75, and barley 
at $ '50, so as to sell the mixture at $ '84 per bushel ; 
how much of each may he use ? 

10. A goldsmith would mix gold 17 carats fine with 
some 19, 21, and 24 carats fine, so that the compound may 
be 22 carats fine ; what proportions of each must he use ? 

Ans. 2 of the 3 first sorts to 9 of the last. 

11. If he use 1 oz. of the first kind^ how much must 
he use of the others ? What would be the quantity of the 
compound ? Ans. to lasty 7^ ounces. 

12. If he would have the whole compound consist of 15 

oz., hov;^ much must he use of each kind? if of 30 

oz., how much of each kind ? if of 37J oz., how much ? 

Ans. to the last, 5 oz. of the 3 first, and 22^ oz. of the laat. 
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Heii.ce,L when the quantity of the compound is g^ven, we 
may say, As the sum of the proportional quarUitieSy found 
hy the above rule, is to the quantity required, so is each 
PROPORTIONAL quantity^ found by the ru/e, to the required 
quantity of each. 

13. A man would mix lOQ pounds of sugar, some at 8 
cents, some at 10 cents, and some at 14 cents per pound, so 
that the compound may be worth 12 cents per pound ; how 
much of each kind must he use ? 

We find the proportions to be, 2, 2, and 6. Then, 2 + ^ 
+ 6 =: 10, and C2 : 20 lbs. at 8 cts. ^ 

10 : 100 ::<2 : 20 lbs. at 10 cts. > Aw«. 
(6 • 60 lbs. at 14 cts. y 

14. How many gallons of water, of no value, must be 
mixed with brandy at $ 1^20 per gallon, so as to fill a ves- 
sel of 75 gallons, which may be worth 92 cents per gallon ?* 

Ans, 17^ gallons of water to 57 J gallon* of brandy. 

15. A grocer has currants at 4 d., 6 d., 9d. and lid. pep 
lb. ; and he would make a mixture of 240 bis., sa that the 
mixture may be sold at 8 d. per lb. ; how many pounds of 
each sort may he take ? 

Ans. 72, 24, 48, and 96 lbs., or 48, 48, 75^ 72, &c. 

Note., This question may have five difierent answers. 

1. What ifi alligation ? 2. ^ medial ? 3. * th^ 

rule for operating? 4. What is alligation alternate? 6. 
When the price of the mixture, and the price of the several 
ifmples, are given, how do you find the proportional quanti- 
tie9 of «ach simple ? 6. When the qi^antity of one simple is 
given, how do you find the others ? i 7. When the quantity 
of the ti^hole compound is given, how do you find the quwi-^. ^ 
dty of each simple ? . j 



DUOBEOtMAKS. 

IT ]ill3. Duodecimals are firactions of k foot The word 
M derived from the Latin word duodecmy which signifies 
twelve. A foot, instead of being divided decimally into ten 
espial parts, is divided duodedmaUy into twelve equal parts. 
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called iftches, or primes j marked tbus, ('). Again, each of 
these parts is conceived to be divided into twelve other equal 
parts, called seconds^ ("). In like manner, each second is 
conceived to be divided into twelve equal parts, called thirdsy 
('") ; each third into twelve equal parts, called faurthsy 
(''''); and so on to any extent 
In this way of dividing a foot, it is obvious, that 

1' inchy OT prime, is ------ iV of a foot 

1" second is T^j^ of 1^, - - - = -j-^ of a foot 

V" third is tV o^ tV <>^ A) - " = ttW of a foot 
V"' fourth is <i^ of 1^ of ^ of ^^ = f^o j se of a foot. 
V" fifthis^Vo^iVof iVof-iVofiVj == 2tA3^ of afoot, &c. 

Duodecimals are added and subtracted in the same man* 
ner as compound numbers, 12 of a less denomination making 
1 of a ^atety as in the following 

12*"' fourtiis make V" third, 
12'" thirds - - - 1" second, 
12" seconds - - 1' inch or prime, 
12- inches, or primes, 1 foot 

Note. The marks,/, ", '", "", &c., which distinguish the 
difTevent parts, are called the indices of the parts or denomi- 
nations. 



MULTIPLICATIQN OF DUODECIMALS. 

Duodecimals are chieily used in measuring surfaces and 
solids* 

1. How many square feet in aboard 16 feet 7 inches long, 
and 1 foot 3 inches wide ? 
Note. Length X breadth = superficial contents, {^ 25.) 

OPERATION. 7 inches, or primes, = ^ of a 

Length, 16 T ^^ '^^^ ^j'^^^^f « = ^ f ^ £^^^ ^ 

Tirpjulih 1 ^' consequently, the product of 7' X 

lireaazny i ii 3/ = ^ of a foot, that is, 2 V 

4 1' 9// =1' and 9" ; wherefore, we set 

16 7' down the 9", and reserve the 1' 

A ^ — T", ' ^ ^* carried forward to its proper 

Ans. 20 8' 9" place. To multiply 16 feet by 3' 
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i 

is to take -^ of -^ = ^f, that is, 48' ; and the 1' which we 
reserved makes 49', = 4 feet 1' ; we therefore set down 
the 1', and carry forward the 4 feet to its proper place. 
Then, multiplying the multiplicand by the 1 foot in the mul- 
tiplier, and adding the two products together, we obtain the 
Answery 20 feet, 8', and 9". 

The only difficulty that can arise in the multiplication of 
duodecimals is, in finding of what denomiiiation is the pro-' 
duct of any two denominations. This may be ascertained as 
above, and in all cases it will be found to hold true, that the 
product of any two denominations wUl cdv^ys he of the^ denomi- 
nation denoted by the sum of their indices. Thus, in the 
above example, the sum of the indices of 7' X 3' is " ; con- 
sequently, the product is 21''; and. thus primes multiplied 
by primes will produce seconds ; primes multiplied by seconds 
produce 7Aird» ; fourths multiplied hy fifths produce ninths., &c. 

It is generally most convenient, in practice, to muUipiy the 
multiplicand jirsf by the feet of the multiplier, then by the 
inches, &c., thus : — 

ft. 16 ft. X 1 ft. = 16 ft., and 7' X 

16 7' . 1 ft. =: 7/. Then, 16 ft. X 8' = 48 

1 3' =: 4 ft, and 7' X 3' = 2P' = 1' 9'^. 

, g «./ The two products, added together, give 

4 1' 9" ' ^^^ ^® Answer^ 20 ft. 8' 9", as before. 



20 8' 9" 



, 2. How many solid feet in a block 16 ft. 8' long, 1 ft. 6' 
v/ide, and 1 ft. 4' thick ? 

OPERATl(»i. 
ft- 
Length, 15 8' The length multiplied by the 

Breathy 1 5' breadth, and that product by the 

-~ — t: "fliickness, gives tiie soUd con- 

6 6' 4" '^A^^Q') 



22 2' 4" 
Thickness^ 1 4' 



22 2' 4" 

7 4' 9" 4'" 

/// 



Jns. 29 7' 1" 4 
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From these examples vre derive the following Uule : — 
Write down the denominations as compound numbers^ and 
in multiplying remember, that the product of any two de- 
nominations will always be of that denomination denoted by 
the mm of their indices. 

EXAMPJLES FOR PRACTiC£. 

3. How many square feet in a stock of 15 boards, 12 (L 
S' in length, and 13' wide ? Ans. 205 ft. 10'. 

4. What is the product of 371 ft 2' 6'' multiplied by 

181 ft. V 9" ? Ans. 67242 ft. 10' 1" 4'" 6"". 

Nate. Painting, plastering, paving, and some other kinds 
of wDrk, are doue by the square yard. If the contents in 
square feet be divided by 9, the quotient, it is evident, will 
be square yards. , 

5. A man painted the walls of a room 8 ft. !2' in height, 
and 72 ft. 4' in compass ; (that io, the measure of all its 
sides;) how many square yards did he paint ? 

Am. 65 yds. 6 ft. 8' 8". 

6. There is a room plastered, the compass of which is 
47 ft 3', and the height 7 ft. 6' ; what are the contents ? 

Ans. 39 yds. 3 ft 4' 6''. 

7. How many cord feet of wood in a load ^8 feet long, 4 
feet wide, and 3 feet 6 inches high ? 

Note. It will be recollected, that 16 solid feet make a 
cord foot. Ans. 7 cord feet 

8. In a pile of wood 176 ft in length, 3 ft. 9^ wide, and 
4 ft. 3' high, how many cords ? 

Ans. 21 cords, and 7^^ cerd feet over. 

9. How many feet of cord wood in a load 7 feet long, 3^ 
feet wide, and 3 feet 4 inches high ? and what will it come 
to at $ '40 pa* cord foot ? 

Ans. 4f cord feet, and it ^U come to $^ V15. 

10. How much wood in a load 10 ft. in length, 3 ft. 9' in 
width, and 4 ft. 8' in height > and what will it cost at $ 1^2 
per cord ? 

Ans. 1 cord and 2^^ cord feet, and it will come to 
$ 2<62^ 

^ IT 104. Remark. By some surveyors of wood, dimen- 
sions are taken in feet and decimals of a foot. For this pur- 
pose, make a rule or scale 4 feet long, and divide it into feet,! 
and each foot into ten equal parts. On one end of the rule. 



il 
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for 1 foot, let each of these parts be divided into 10 other 
equal parts. The former division will be lOths, and the lat- 
ter lOOths of a foot Such a rule will be found very con- 
venient for surveyors of wood and of lumber, for painters, 
joiners, &c. ; for the dimensions taken by it being in feet and 
decimsds of a foot, the casts will be no othe^ than so many 
operations in decimal fractions. 

11. How many square feet in a hearth stone, which, by a 
riile, as above described, measures 4'5 feet in length, aod 
2'6 feet in width ? and what will be its cost, at 76 cents per 
square foot ? Ans, 11*7 feet; and it will cost $ 8'776. 

12. How many cords in a load of wood 7*5 feet in length, 
3*6 feet in width, and 4*8 feet in height ? Ans. 1 cord,l^ft, 

13. How many cord feet in a load of wood 10 feet long, 
3*4 feet wide, and 3*5 feet high ? Ans, 7^. 

/" QUESTIONS. 

^.^^ What are duodecimals ? 2. From what is the word 
derived! 3. Into how many parts is a foot usually divided, 
and what are the parts called ? 4. What are the other de- 
nominations ? 5. What is understood by the indices of the 
denominations ? 6. In what are duodecimals chiefly used ? 
7. How are the contents of a surface bounded by straight lines 
/ound? 8. How are the contents of a soZidf found? 9. How 
is it known of what denomination is the product of any two 
denominations ? 10^ How may a scale or rule be formed 
. for taking dimensions in feet and decimal parts of a foot ? 
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U 105. Involution, or the raising of powers, is the mol- 
tiplying any given number into itself continually a certain 
number of times. The products thus produced arc called 
the powers of the given number. The number itself is called 
the first power, or root. If the first power be multiplied by 
itself J ihe product is called the second /power or square ; if 
the square be multiplied by the first power, the product is 
called the third power, ovrcuhey &c. ; thus, 

5 is the root, or 1st power, of 5. 
5x6= 25 is the 2d*power, or square, of 5, 5=:5* 
5X5X5=125 is the 3d power, or cube, of 5, :z^5^. 
5X5X5X5=625 is the4thpower,orbi:quadrate,of6, =5*. 

S 
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The number denoting the power is called Ae index, or 
eajnnent ; thus, 5^ denotes that 5 is raised or invohed to 
the 4th power. 

1. What is the square, or 2d power, of 7 ? Am* 49, 

2. What is the square of 30 ? Am, 900. 

3. What is the square of 4000 ? Am. 16000000. 

4. What is the cube,' or 3d power, of 4 ? Am, 64. 

5. What is the cube of 800 ? Ans. 512000000. 

6. What is the 4th power of 60 I Ans, 12960000. 



7. What is the square of 1 ? 

— of4? 

8. What is the cube of 1 ? 

— of 4? 



of 2? 



of 3? 



9. What is the square of f ? 

10. What is the cube of J? 

11. What is the square of ij ? 

12. What is tfie square of 1'5 ? 



Ans, 1) 4, 9, and 16. 

- of 2 ? of 3 ? 

Am, 1, 8, 27, and 64. 

— off? of ^> 



^^' J> if > and ft. 
-off? of J? 

■^'w- ITTJ tS^> and f^. 

- the 5th power of jj-? 

Ans, j^, and '^, 

— the cube ? 
Ans. 2'25, and 3*375. 

Ans. 2*985934. 



13. What is the 6th power of 1*2 ? 

14. Involve 2J to the 4th power. 
Note, A mixed number, like the above, may be reduced 

to an improper fraction before involving : thus, 2J =i J ; or 
it may be reduced to a decimal ; thus, 2^ = 2^2b, 

Ans, 4jW ~ mU' 

15. What is the square of 4J? Ans, ^^ = 23|f. 

16. What is che value of 7*, that is, the 4Ui power of 7 ? 

Ans, 2401, 
6*^ ? 10* ? 



17. How much is 9' ? 

18. How much is 2^ ? 
— 65? 10»? 



Ans, 729, 7776^ 10000 
36 ? 46 ? 53 ? 

Ans. to last, 100000000. 

The powers of the nine digits, from the first power to the 
fifth, may be seen in the following 

TABLB. 



Roote - j orlstPowerslll 2| 3) 4| 5)61 7| 8| 9 
Sqpares ^or 2d Powers^ | 4 1 9| 16 j 25 1 36]" 4i)\ 64 1 81 



C ilScs - ;or3d Pri^ m^l j.81 27| 54]"lJgd j 216 ( 3 43 7^572 | 729 
Hi quadrates|or 4th Povvcrs| I |IS | 8 1 | 256 ) 025 1^9 ^ | ?401 ) 4096 | 65^ 
[Siirsolids |or 5th Powffi?i|l |32 {243 11024 |3<^2j I ; 1 <Y) 1 16807 |l^68|g9649 



\ 
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BVOLUTXON. 

IF 106. Evolution, or the extracting of roots^ is the me- 
thod of finding the root of any power or number. 

The root^ as we have seen, is that number, which, by a 
continual multiplication into itself, produces the given power. 
The square root is a number which, being squared, will pro- 
duce the given number; and the cube^ or third rooty is a num- 
ber which, being cubed or involved to the 3d power, will 
produce the given number : thus, the square root, of 144 is 
12, because 12^ = 144 ; and the cube root of 343 is 7, be- 
cause 73, that is, 7 X 7 X 7, := 343 ; and so of other num- 
bers. 

Although there is no number which will not produce a 
perfect power by involution, yet there are many numbers of 
which precise roots can never be obtained. But, by the 
help of decimals^ we can approximate, or approach, towards 
the root to any assigned degree of exactness. Numbers, 
whose precise roots, cannct be obtained, are called surd 
numbers, and those, whose roots can be exactly obtained^ arc 
called rational numbers. 

The square root is indicated by this character \/ placed 
before the number ; the other roots by the same character, 
with the index of the root placed over it. Thus, the square 
root of 16 is expressed v 1^ > ^^^ ^^^ ^^^^^ ^^^^ of 27 is 
expuessed ^^27; and the 5th root of 7776, v^7776. 

When the power is expressed by several numbers, with 
the sign -f~ or — between them, a line, or vinculunij is drawn 
from the top of the sign over all the parts of it ; thus, the 

square root of 21 ■*- 5 is ^ 21 — 6, &,c. 



XaCTXULCTIOlff OF TBB SQUARB 

ROOT. 

IT 107. To extract the square root of any number is to 
find a number, which, being multiplied into itself^ shall pnr- 
duce the given number. ' 

1. Supposing a, man has 625 yards of carpeting, a yard 
ifide, whatjs the length of one side of a square room, the 
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OPERATION. 

625(2 
4 



floor of which the carpeting will eoTer ? that is, what is one 
side of a square, which contains 625 6qu4re yards ? 

We have seen, (IT 35,) that the contents of a square sur- 
face is found hy multiplying the length of one sid^ into it- 
self, that is, hy raising it to the second power; and hence, 
having the contents (625) given, we must extract its square 
root to find one side of the room. 

This we must do by a sort jof trial : and, 
1st. We will endeavour to ascertain how. many figures 
there will be in the root This we can easily do, by point- 
ing off the number, from units, into periods of two figures 
each ; for the square of any root always contains just twice as 
many, or one figure less than twice as many figures, as are 
in the root; of which truth the pupil may easily satisfy him- 
self by trial. Poijpting off the number, we find, that the 

root will consist of twa figures, 
a ten und a unit. 

2d. We will now seek for 
the first figure, that is, for 
the tens of the root, and^ it is 
plain, that we must extract it 
from the left baud period 6, 
(hundreds.) The greatest 
square in 6 (hundreds^ we 
find, by trial, to be 4, (hun- 
dreds,) the root of which h 2, 
(tens, = 20 ;) therefore, we 
. set 2 (tens) in the root. The 
rootj it will berecollected, is 
one side of a square. Let us, 
then, form a squju-e, (A, Fig. 
I.) each side of which shall be 
supposed 2 tens, = 20 yards, 
expressed by the root now 
obtained. 
The contents of this square are 20 X 20 =^400 yards, now 
disposed of, and which, consequently, are to be deducted from 
the whole number of yards, (625,) leaving 225 yards. This 
dedr.ction is most readily performed by subtracting the square 
number 4, (hundreds,) or the square of 2, (the ngure in the 
root already found,) from the period 6, (hundreds,) and bring- 
ing down the next period by the side of the remainder, 
making 226, as before. 



225 



Fig. L 
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sod: 



3d. The square A is now to be enlarged by the addkioa 
of the 225 remaining yards ; and, in order that the figure 
may retain Its square form^ it is evident, the addition must 
be made on two sides. Now, if the 225 yards be divided by 
the length of the tioo sides, (20 -|- 20 = 40j the quotient 
will be the breadtk of this new addition of 225 yards to the 
sides c d and 6 c of the square A. 

But our root already found, = 2 tens, is the length of one 
side of the figure A ; we therefore take double this root, = 4 
tens, for a divisor. 



OPERATION—CONTINUED. 

625(25 
4 

45)225 
225 



Fig. II. 

80 yds. 



The divisor, 4, (tens,) 
is in reality 40, and we 
are to seek how many 
times 40 is contained in 
225, or, which is the 
same thing, we may 
seek how many times 
4 (tens) is contained in 
22, (tens,) rejecting the 
right hand figure of the 
dividend, because we 
have rejected the cipher 
in the divisor. We find 
our quotient, that is^ the 
breadth of the addition, 
to be 5 yards ; but, if 
^ we look at Fig. II., we 
shall perceive that this 
addition of 5 yards to the 
tnoo sides. does not com- 
plete the square; fo/ 
there is still wanting, in 
the corner D, a small 
squai:^, each side of 
which is equal to this last quotient, 5 ; we must, therefore, 
add this quotient, 5, to the divisor, 40, that is, place it at the 
right hand of the 4, (tens,) making it 45 ; and then the whole 
divisor, 45, multiplied by the quotient, 5, wi!l give the con- 
tents of the whole addition around the sides of the figure A, 
which, in this case, being 225 yards, the same as our divi- 
dend, we have no remainder, and the work is done. Con- 
sequently, Fig. II. represents the floor of a square room, 25 




SOydi. 



5 yds. 
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yards on a ade, wUch 025 sq^sre yards of eatpeting will 
exacdy cover. 

The proof may be seen by adding together the seTcral 
parts of the figure, thus : — 

The square A contains 400 yards. 

The figure B 100 Or we may prove it 

C 100 by involutimi, thus r^ — 

D , 26 25 X 26 =: 625, as be- 

T» i-~H7 fore. 

Proof, 625 

From this example and iUmtratkm we derive the foUowkig 

geiieral 

RULE 

FOR TH£ EXTRACTION OF THE Sf^UARE ROOT. 

I. Point off the given number into periods of two figures 
each, by putting a dot over the ubits, another over the hun- 
dreds, and so on. These dots show the number of figures 
of which the root will consist 

II. Find the greatest square number in the Ifeft hand pe^ 
vipd, and write its root as a quotient in division. Subtract 
ibe square number from the left hand period, ahd to the re- 
mainder bring down the next period for a dividend. 

III. Double the root already found for a divisor ; seek how 
many times the divisor is contained in the dividend, except- 
ing the right hand figure, and place the result in the root, 
and also at the right hand of the divisor ; multiply the di- 
visor, thus augmented, by the last ' figure of the root, and 
subtract the product from the dividend ; to the remainder 
bring down the next period for a new dividend. 

IV. Double the root already found for a new divisor, and 
continue the operation as before, until all the periods are 
'brought down. 

Notel, If wa double the right hand figure of the last 
divisor,' we shall have the double of the toot. 

^ Note 2, As the value of figures, whetbpr integers or 
d^dmals, is determined by their distance from the place 
df 'units, so; we must aiways begin at unit'aplace to point off 
the given nuihber, andj if it be a mixed ^Bumber, we juust 
•pbint it off hotk ways from unitSj.and if there be a deficiency 
lb any period of decimals, it may be. supplied by a cipher. 
It is'pltti^' ih^toot >must always consist of soc.niany .injb^geis 
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and decimals as there are periods belonging to each in the 
given number. 

EXAMPIiES FOR PRACTICE. 

2. What is the square root of, 10342656 ? 

OPERATION. . , 



• • • • 



10342656 ( 3216, Ana, 
9 



*62 ) 134 
124 



641 ) 1026 
641 



6426 ) 38556 
38556 



3. What is the square root of 43264? ^ 

OPERATION. 

• • • 

43264 ( 208, Ans.. 

4 



4.08 ) 3264 
3264 



4. What is the square root of 998001 ? Aiis, 999i 

. 6. Whatis the square root. of 234*09.? Arts. 15*3. 

6. What is the square^oot of 964*5192360241 > 

Am. 31*05671. 
, 7. What is the square.root of '001296 ? Ans. *036. 

, 8. What is the square root of *2916 ? Ans. *54. 

9. What is the square root of 36372961 ? . Ans. 6031. 

10. -What is the Square root of 164 .? Ans. 12*8 +. 

IT ^08- In iliis last example, as there was a remainder, 
after bringing down all the figures, we continued the operar 
tion to decimals^, by annexing two ciphers for a new period, 
and thus we may continue the operation to any assigned de* 

gree of exactness ; but the pupU will readily, perceive, that 
^ can never, in this -manner, obtain the precise root; for the 
Jast figgure in each dvoidend will always be a cipher, and the 
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last figure ia each ^msar is the same as the last ^uo^ieiU. 
fiqwt ; but no one of the nine digits, multiplied into itself, 
produces a number ending with a ctpAer ; therefore, whatr 
ever be the quotient figure, there will still be a remainder. 

11. What is the squaf« root of 3i Aia. 1^73 -|-. 

12. What is the square root of 10 ? Ajm. 3'16 -j-. . 

13. What is the square root of 184^2 ? Am. 13^57 -f . 

14. What is the square root of | ? - 

Hoit, We have seen, (IT 105, ex. 9,) that fractions are 
squartd by squaring both the numerator and the denomina* 
tor. Hence it follows, that the square' root of a fraction is 
found by extracting the root of the numerator and of the de- 
nominator. The root of 4 is 2, and the root of 9 is 3. 

Atts. ^. 

15. What is the square root of ^ ? Ana, f . 

16. What is the square root of ^^fty? Ans, ^. 

17. What is the square root of -^P Ans. -^ =r J. 

18. What is the square root of 20 j^ ? Ans. 4^ 

When the numerator and denominator are not exaci 
squares^ the fraction maybe reduced to a decimal, and the 
approodmate root fonnd, as directed above. 

19. What is the square root of J = '75 ? Ans. ^866 -}-. 

20. What is the square root of f J ? Ans. «912 -j-. 
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Questions. 

1. What is involution.? 2. What is understood by ft 

power ? 3. ; the first, the second, the third, the fourth 

power? 4. What is the index, or exponent ? 5. How do 

you involve a number to any required power ? 6. What is 

evolution ? 7. What is a root ? 8. Can the precise root of all 

numbers be found ? 9. What is a surd number ? 10. — ; — a 

Tational? 11/ What is it to extract the square root of any 

' number ? 12. Why is the given sum pointed into periods of 

two figures each ? 13. Why do we double the root for a 

divisor ? 14. Why do we, in dividing, reject the right hand 

ure of the dividend? 15. Why do we place the quotient 

re to the right hand of the divisor? 16. How may we 



] 
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prove the work ? 17, Why do we point off mixed numbers 
' both ways from units ? 18. When there is a remainder^ 
how may we continue the operation ? 19. Why can we 
never- obtain the precise root of surd numbers ? 20. How 
do we extract the square root of vulgar fractions ? 



EXERCISES. 

1. A general has 4096 men ; how many must he place in 
rank and file to form them into a square ? Ans. 64. 

2. If a square field contains 2025 squaie rods, how many 
rods does it misasure on each side ? Ans. 45 rods. 

3. How many trees in each row of a square orchard con- 
taining 5625 trees ? Ans. 75. 

4. There is .a circle, whose areay or superficial contents,^ 
in 5184 feet ; what will be the length of the side of a square 
of equal area ? \/5l84 = 72 feet, Ans. 

5. A has two fields, one containing 40 acres, and the other 
containing 50 acres, for which B offers him a square field 
containing the same number of acres as both of these ; how 
many rods must each side of this field measure ? 

« Ans. 120 rods. 

0. If a certain square :field measure 20 rods on each side^ 
how much will the side of a square field measure, contain- 
ing 4 times as much ? \/20 X ^0 X 4 = 40 rods, Ans.^ 

7. If tile side of a square be 5 feet, what will be the side 

of one 4 times as large ? 9 times as large ? 16 

times as large ? 25 times as large ? 36 times as. 

large? Answers, idtft; 15 ft.; 20ft.; 25ft.; and 30 ft 

8. It is required to lay out 288 rods of land in the form of 
a parallelogram, which shall be twice as many rods in length 
as it is in width. 

Note. If the field be divided in the middle, it will form 
two equal squares. 

Ans. 24 rods long, and 12 rods wide. 

9. I would set out, at equal distances, 784 apple trees, so 
that my orchard may be 4 times as long as it i^ broad ; how 
many rows of trees must I have, and how many trees in 
each row ? Ans. 14 rows, and 56 trees in each row. 

10. There is an oblong piece of land, containilig 192 square 
rods, of which the width is f as much as the lengtli ; re- 
^qired its dimetisions. Ans. 16 by 12. 
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11. There is a circle, whose diameter is 4 inches ; what is ' 
the diameter of a circle 9 times as large ? 

Note. The areas or contents of circles are in proportion 
to the squares of their diameters^ or of their circumferences. 
Therefore, to find the diameter required^ square the given 
diameter, multiply the square by the given ratio, and the 
square root of the product will be the diameter required^ 

^4 X 4 x"9 = 12 inches^ Ans. 

12. There are two circular ponds in a gentleman's pleasure 
ground ; the diameter of the less is 100 feet, and the greater 
h 3 times as large ; what is its diameter ? Ans. 173'24- feet. 

13. If the diameter of a circle be 12 inches, what is the 
dkmeter of one ^ as large ? Am. 6 inches. 

^ 10O> 14. A carpenter has a large wooden square ; one 
* part of it is 4 feet long, and the other part 3 feet long; what 
is ^e length x)f a pote, which will just reach from one end to 
|he otheri 

A Note. A figure of 3 

sides is called, a tjiangle, 

•J and, if one of the corners 

j^ /^ 1 be a squMte corner^ or right 

^ifj^ 1 angle J like the rfngle at.B 

I* in the annexed figure, it is 

called a right-angled trian- 

gkj of which the square 

Baagt B o^ the lougcst sidc, AC^ 

(called the hypotenuse,) 
18 equal to the stm of the squares of the other two sides, A B 

and B €. 

42 = 16, and 32 = 9 ; then, ^9 + 16 = 5 feet, Ans. 

15. If, from the comer of a square room, 6 feet be mea- 
sured off one way, and 8 feet the other way, along the sides 
of the room, what will be the length of a pole reaching from 
point to point ? Ans. 10 feet. 

16. A wall is 32 feet high, and a ditch before it is 24 feet 
wide ; what is the length of a ladder that will reach from the 
top of the wall to the opposite side of the ditch ? 

Atis. 40 feet* 

17. If the ladder be 40 feet, and the wall 32 feet, what is 
the width of the ditch ? Ans. 24 feet. 

18. The ladder and ditch given, required the wall. 

Ans. 32 feet 



X 
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10. The distance between the lower ends of two equal 
rafters is 32 feet, and the height of the ridge, above the beam 
on which they stand, is IS feet; required the length of each 
rafter, • Ans, 20 feet 

20. There is a building 30 feet in length and 22 feet in 
width, and the eaves project beyond the wall 1 foot on every 
side ; the roof terminates in a point at the centre of the 
building, and is there supported by a post, the top of which 
is 10 feet above the beams on which the rafters rest ; what 
is the distance from the foot of the post to the comers of the 
eaves ? and what is the length of a rafter reaching to the 

middle of one side ? a rafter reaching to the middle of 

one hnd ? and a rafter reaching to the comers of the eaves ? 

Answers^ in orders 20 ft. ; 16^62 + ft. ; 18*86 + ft. ; and 
22'36 + ft. 

21. There is a field 800 rods long and 600 rods wide ; 
what is the di^tuice between two opposite corners ? 

Ans. 1000 rods.. 

22. There is a square field containing 90 acres ; how 
many rods in length is each side of the field ? and how many 
rods apart are the opposite corners ? 

Afiswers^ 120 rods; and 169*7 -[-rods. 

23. There is a square field containing 10 acres; what dis- 
tance is the centre from each corner ? Ans, 28'28 -f- rods. 
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EXTBJ^CTZ&SS ©r TWE CUBE 

ROOT. 

IT 110. A solid body, having six equal sides^ and each of 
the sides an exact square^ is a cube, and the measure in' 
length gf pne of its sides is the root of that cube ; for the 
lengthy breadth and thickness of such a body are all alike ; con- 
sequently, the length of one side, raised to the 3d power, 
gives the solid contents. (See IT 36.) 

Hence it follows, that extracting the cube root of any num- 
ber of feet is findnig the length of one side of a cubic bo- 
dy, of which the whole contents will be equal to the given 
number of feet. 

1. What are the solid contents of a cubic block, of which 
each side measures 2 feet ? Ans. 23=2X2X2 = 8 feet 

2. How many solid feet in a cubic block, measuring 5 feet 
on each side? Ans. 5^ = 125 feet. 



SI6 
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irno. 



3. How mauy feet in leng;th is each sioe of a co bic block, 
conUiDiDg 125 solid feet ? Aiu. S/i25 = 5 fed. 

Nole. Tiie root may be found by triaJ. 

4. What is the side of a cubic block, containing 64 solid 

feet? 27 solid feet? 216 solid feet? 612 solid 

feet? Atuioers, 4ft.; 3ft.; Gft.; andSfL 

6. Supposing a man has 13S24 feet of timber, in separate 
blocks of 1 cubic foot each ; he wishes ts pile them up is i 
a cubic pile; what will be the length of each side of such 
a pile ? 

It is evident, the answer is found by extracting the eabe 
root of 13S24 ; but this nunber is so large, that we cannot 
so easily find the root by trial as in the former examples ; — { 
We will eadeaToitr, however, to do it hj a lort of trial; and, 

Ist. We will try to ascertain the number of figures, of i 
which the root will c<Aisist. This we may do by pointing I 
theiiund)er offtntoperiodsofMree figures each (^107, ex. 1.) . 
Pointing off, we see, the 
rootwill consist of two figures, 
a ten and a unit. Let us, then, 
seek for the first figure, or * 
tens of the root, which must 
be estracled from the left 
hand period, 13, (thousands.) 
The greatest cube io 13 
(thousands) we find by trial, 
or by the table of powers, to be 
8, (thousands,) the root of 
which is 2, (tens;) therefore, 
we place 2 (tens) in th^ root. 
The root, it will be recollect- ', 
ed, is one side of a cube. Let 
us, then, form a cube, (Fig. I.) .. 
each side of which shall be ' 
30 supposed 20 feet, expressed '^ 

409 by the root now obtained. 

^ The contents of this cube are - 

B000/«(, CoBioiu. 20x20X20=8000soUdfeet, \ 

which are now disposed of, and which, consequently, are to 
he deducted frooi the whole number of feet, 13824. 8000 
taken from 13S24 leave 5824 feet. This deduction is most 
readily performed by subtractiog the cubic number, S, or 
the cube of 2, (the ligure of the root already found,) from 



OPERATION. 
13834(2 
8 
6&U 

Fig I 
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the period 13, (thousands,) and briugiu;; down the nei 
riod by the side of the remainder, making 5824, as bcWel 

2d. The cubic pile A D is uow to lie enlarged by the ad- 
dition of 6824 solid feet, and, in order to preserve the cnbic 
form of the pile, the addition must be made oil one half of 
its sides, that is, on 3 sidesj a, b, and c. Xow, if the 5S24 
solid feet be divided by the square contents of these 3 equal 
aides, that is, by 3 times, (20 X 20 ^ 400) — 1200, the qfto- 
tient will be the thickness of the addition made to each of 
the sides a, b, e. But the root, 2, (tens,) already found, is 
the length of one of these sides ; we therefore square the 
root,2, (tens,) ^ 20 X 20^ 400, rorthe»7uare conien/aofone 
fide, and multiply the product by 3, the number of sides, 
400 X 3 =: 1200 ; or, which is the' same in effect, and more 
convenient in practice, we may square the 2, (tets) and mul- 
tiply the product by 300, thus, 2 X 2 rz: 4, and4 X 300 = 1200, 
for the divisor, as before. 

The divisor, 1200, is con- 

OPERATION-CONTINUEW. tained in Ihedividend 4 times; 

consequently, 4 feet is the 

13824(24 Root, thickness of the addition made 

^ to each of the three sides, a, 

DMioT, 1200)5824 Dividend. 6, c, and 4 X 1200 = 4800, is 



4800 



5824 
0000 




the solid feet contained in 
these additions; but, if we 
look at Fig. II., we ifaall per- 
ceive, that this addition to the 
3 sides does not complete the 
cube ; for there are defiidencies 
in the 3 corners n, n, n. Now 
the length of each of these 
defictendei is the same as the 
length of each mU, that is, 3 
(tens) — 20, aud their tndth 
and thickness are each equal to 
the last giMient figure, (4); 
their contents, therefore, or 
the number of feet required to 
fill these deficiencies, will be 
found by multiplying the square 
oi'thelasftquctient figure, (4') 
= 16, by the length of aU the 
deficiencies, that is, b; 3 times 
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the lengtb of each ride, wbich ii expressed b^' i&t- fbnli«r 
^otient flgure, 2, (tenB.) 3 times 2 (teira) are 6 (tens)' = 
69; or, what is the same in effect, and more convenient in 
practice, we may multiply the quotient figure, 2, (fens,)' by 
30, thus, 2 X 30 = 60, as before ; then, 60 X 16 =: 960,.con- 
tents of the three deficiencies n, n, n. 

Looking at F^. Til., we 



Fio. III. 



i" 



3t 



perceive there is still a de- 
ficiency in the corner where 
the last blocks meet This 
deficiency is a cube, each 
side of which is equal to the 
last quotient figure, 4. The 
cube of 4, therefore, (4 X 4 
X 4 = 64.) will be the solid 
contents ot this corner, whicfa 
in Fig. IV. is seen filled. 

Now, the sum of these sev- 
eral additions, viz. 4800 -^ 
960 -H 64 =: 5824, will make 
the subtrahend, which, sub- 
tracted from the dividend, 
leaves no remainder, anddie 
work is done. 

Fig. IV. shows the pUe 
which 13B24 solid blocks ol 
one foot eaeh would moke, 
when laid together, and the 
rool, 24, shows the length of 
one side of the pile. The 
correctness of the work may 
be ascertained- by cubing the 
side DOwfotuui, 24^, thus, 24 
'■ ■ ■ X 24 X 24 = 13824, the 

given number; or it may be proved by adding together 

Uie contents of all the several parts, thus^ 

Fttt. 

8000 = contents of Fig, I. 
4800;= addition to the sides a,.b, and'c, Figt 1. 
960 = addition to fill the deficiencies n, n, n, Fig- Ui 
64 = addition to ^ the comer e, e, e, Fig. I v • 
13S24 = contents of the whole pile. Fie. IV., Wfteton 

*NAsi(|« 
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From the Jmtgmng eauanpk and MmlnUim ive derive the 
ieUawing 

FOR EXTRACTINe THE CUBE ROOT. 

I. Separate the given number into periods of three figures 
each, by putting a. point over the anit fignre, and every third 
figure beyond fee place of units. 

' II. Find the greatest cube in the left hand pesiod, and pu^ 
its root in the quotient 

III. Subtract Ihe cube thus found from the said period, 
and to the remainder bring tiown the next perio49 and call 
this the dividend. 

IV. Multiply the square of the quotient by 800, calling it 
the divisor. 

y. Seek how many times the divisOT may be had in the 
dividend, and place th» result in the root; then multiply 
the divisor by this quotient figure, and write the product 
voider the dividend. 

VI. Multiply the square of this quotient figure by the 
tbrmer figure or fitjures of the root, and tihis product by 30, 
and place the product under the last ; under ail vnite the 
cube of this quotient figure, and call their amount £he sub- 
trdhend, 

VU. Subtract the subtrahend from {he dividend, and to the 
remainder bring dovm the next period for a new dividend, 
with which proceed as before ; and so on, till the whole is 
lllnisfaed. 

. Ndtte 1. If it happens (hat the divisor is not contained in 
the dividend, a cipher must be put in the root, and the 
next period brought down for a dividend. 

* Note 2. The same rule must be obsen^ed for continuing 
the operation, and pointing off hr decimals, as in the square 
root 

Note 3. The pupil will perceive that the number which 
we call the divisor^ when multiplied by the last quotient 
figure, does not produce so large a number as the real sub- 
iraiend ; hence, the figure in the root must frequently be 
«maUer than the quotient figure. 
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EXAMPLES FOR PRACTICE. 

6. What is the cube root of 1860867 ? 

OPERATION. 

1860867(123 Asa. 
1 



1* X 300 = 300 ) 860 first Dividend. 

600 
2« X 1 X 30 = 120 

2^ = 8 

728 first Subtrahend. 

12a X 300 = 43200 ) 132867 second DiMlend 

129600 

3« X 12 X 30 = 3240 

3»=: 27 

132867 second Subtrahend. 

000000 

7. What is the cube root of 373248 ? Ans. 72. 

8. What is the cube root of 21024576 ? Am. 276. 

9. What is the cube root of 84^604510 ? Ans. 4*39. 

10. What is the cube root of '000343 ? Ans. *07. 

11. What is the cube root of 2 ? Ans. 1*25 +. 

12. What is the '•nberoot of ^ ? Ans. %. 
Note. See 17 1U5, ex. 10, and IT 106, ex. 14. 

13. What is the cube root of ^^ ? Ans. ^ 

14. What is the cube root of -f^^ ? Asis. -fj. 
16. What is the cube root of -^ > Ans. *125 +• 
16. What is the cube root of -j^ ? Ans. -J. 



SUPPUBIOENT TO TBE OXTBE HOOT. 

QUESTIONS. 

1. What is a cube ? 2. What is understood by the 
cube root ? 3. What is it to extract the cube rooi ? 
4. Why is the square of the quotient multiplied by 300 
for a divisor? 5. Why, in finding the subtrahend, do 
we multiply the square of the last quotient figure by 30 
times the former figure of the root? 6. Why do we 
cube the quotient figure ? 7. How do we prove the 
operation ? 



IT 111. ^UPPLKMKNT TO THS CO«fi ROOT. S8t 

1. What 18 tbe side of a cubical mound, equa] to one 288 
feet long, 216 feet broad, and 48 feet high ? Ans. 144 feet 

2. There is a cubic box, one side of which is 2 feet; how 
■naiiy solid feet does it contain ? Ans, 8 feet 

3. How many cubic feet in one 6 times as large ? and 
what would be the length of one side ? 

Ans. 64 solid feet, and one side is 4 feet 

4. There is a cubical box, one side of which is 5 feet , 
what w^ould be the side of one .containing 27 times as much ? 
64 times as much? 126 times as much ? 

Ans. 15, 20, and 25 feet 

5. There is a cubical box, measuring 1 foot on each^ 

(ride ; wiiat is the side of a box 8 times as large ? 27 

times ? 64 times ? An^. 2, 3, and 4 feet 

IT lU. Hence we see, that the sides of cubes are as the 
cube roots of their solid contentSy and, consequently, their coi»- 
tents are as the cubes of tbeir sides, Tbe same proportion is 
true of the similar sides^ or of the diameters of all 84^id figures 
of similar forms. 

6. If a ball, weighing 4 pounds, be 3 inches in diameter, 
what will be the diameter of a ball of the same metal, weigh- 
ing 32 pounds? 4 : 32 : : 33 : 63 ^i». 6 inches. 

7. If a ball, 6 inches in diameter, weigh 32 pounds, what 
will be the weigbt of a ball 3 inches in diameter ? Ans. 4 lbs. 

8. If a globe of silver, 1 inch in diameter, be worth $ 6, 
what is the value of a globe 1 foot in diameter ? 

Ans. $10368. 

9. There are two globes ; one of them is 1 foot in diame- 
ter, and the other 40 feet in diameter; how many of the 
smaller globes would it take to make 1 of the larger ? 

Ans. 64000. 

10. If the diameter of the sun is 112 times as much as the 
diameter of the earth, how many globes like the earth would 
it take to make one as large as the sun ? Ans. 1404928* 

11. If the planet Saturn is 1000 times as large as the 
earth, and the earth is 7900 miles in diameter, what is the 
diameter of Saturn ? Ans. 79000 miles. 

12. There are two planets of equal density ; the diameter 
of the less is to that of the larger as 2 to 9 ; what is the ra- 
tio of their solidities ? Ans, ^f^ ; or, as 8 to 739. 

T* 
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iVbfe. The roots of most powers may be found by die 
square and cube root only : thus, the biquadrate, or 4th root, 
is the square root of the square root ; the 6th root is the 
cube root of the square root ; the 8th root is the square root 
of the 4th root ; the 9th root is the cube root of the cube 
rooty &c. Those roots, viz. the 5tb, 7th, 11th, &c., which 
are not resolvable by the square and cube roots, seldom oc- 
cur, and, when they do, the work is most easily performed 
by logarithms ; for, if the logarithm of any number be divided 
by the index of the root, the quotient will be the logarithm 
<i the root itself. 



ARXTBMBTZCAXi PROaRZSSZOir. 



IF 112. Any rank or series of numbers, more than two, 
increasing or decreasing by a constant difference, is called an 
Arithmetical Series^ or Progression, 

When the numbers are formed by a continual addition of 
the common difference, they form an ascending series ; but 
when they are formed by a continual subtraction of the com- 
mon difference, they form a descending series, 

Thu i ^' ^' % % ^^y ^^y l-5> &c. is an ascending series. 
*' I 15, 13, 11, 9, 7, 6, 3, &c. is a descending series. 

The numbers which form the series are called the terms 
of the series. The first and last terms are the extremes j and 
the other terms are called the means. 

There are five things in arithmetical progression, any three 
of which being given, the other two may be found : — 

1st. The first term. 

2d. The last term. 

3d. The number of terms. 

4th. The common difference, 

5th. The sum of ail the terms. 

1. A man bought 100 yards of cloth, giving 4 cents for the 
first yard, 7 cents for the second, 10 cents for the third^ and 
so on, with a common difference of 3 cents ; what was the 
cost of the last yard ? 

As the common difference^ 3, is added to every yard except 
the last, it is plain the last yard must be 99 X 3, = 297 
cents, more than the first yard. Ans, 301 cents. 
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Hence, when the first temij the common difference^ and the 
number of terms^ are givpn^ to find the last term^ — Multiply the 
Dumber of terms, less 1, by the common difference, and add 
the first teim to the product for the last term. 

2. If the first term be 4, the common difference 3, and 
the number of terms 100, what is the last term ? Ans, 301. 

3. There are, in a certain triangular field,^ 41 rows of 
corn ; the first row, in 1 comer, is a single hill, the second 
contains 3 hills, and so on, with a common difference of 2 ; 
what is the number of hills in the last row ? Ans. 81 hills. 

4. A man puts out $ 1, at 6 per cent, simple interest, 
which, in 1 year, amounts to $ 1'06, in 2 years to $ 1'12, 
and so on, in arithmetical progression, with a common dif- 
ference of $ '06 ; what would be the amount in 40 years ? 

Ans. $3M0. 
Hence we see, that the yearly amounts of any sum, at 
simple interest, form an arithmetical series, of which the 
orincipal is the first term^ the last amount is the last term, the 
yearly interest is the common difference^ and the number of 
years is 1 less than the number of terms. 

6. A man bought 100 yards of cloth in arithmetical pro- 
gression ; for the first yard he gave 4 cents, and for the last 
301 cents ; what was the common increase of the price on 
each succeeding yard ? 

This question is the reverse of example 1 ; therefore, 
301 — 4 = 297, and 297 -^ 99 = 3, common difference. 

Hence^ when the extremes and number of terms are given^ 
iofind the common difference^ — Divide the difference of the 
extremes by the number of terms, less 1, and the quotient 
will be\ the common difference. 

6. If the extremes be 5 and 605, and the number of terms 
161, what is the common difference ? Ana» 4. 

7. If a man puts out $ 1, at simple interest, for 40 years, 
and receives, at the end of the time, $ 3^40, what is the 
rate ? 

If the extremes be 1 and 3^40, and the number of terms 
41, what is the common difference? Ans: '06. 

8. A man had 8 sons, whose ages differed alike ; the 
youngest was 10 years old, and the eldest 45; what was 
the common difference of their ages ? Ms. 5 years. 
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9. A man iMMight 100 yards of cloth in arithmetical aeries; 
he gftye 4 cents for the first yard, and 301 cents for the laH 
yard ; what was the average price' per yard, and what waa 
the amount of the whole ? 

Since the price of each succeeding yard increasesby a con- 
stcmt excesSy it is plain, the average price is as much less than 
the price of the last yard, as it is greater than the piice of 
the jirst yard ; therefore, one half the sum of the first and 
last price is the average price. 

One half of 4 cts. + 301 cts. = 152 j cts. = average ^ 
price ; and the price, 152 J cts. X 100 = 15250 cts. = > Ans. 
$152'50^ whole cost ) . 

Hence, when the extremes and the nwmher of terms are gwertf 
to find the Stan of all the terms^ — Multiply ^ the sum of the ex» 
^tremes by the number of terms, and the product will be 
the answer. 

10. If the extremes be 5 and 605, and the number of 
terms 151, \vbat is the sum of the series ? Ans. 46055. 

11. What is the sum of the first 100 numbers, in their 
natural order, that is, 1, 2, 3, 4, &c. ? Ans, 5050. 

12. How many times does a common clock strike in 12 
hours ? ^ Ans. 78. 

13. A man rents a house for $50, annually, to he. paid at 
the? close of each year ; what will the rent amount to in 20 
years, allowing 6 per cent., simple interest,jror the use of 
the money ? 

The last year's rent will evidently be $ 50 without interest^ 
the last but one will be the amount of $ 50 for 1 year', the 
last but two tlie amount of $ 50 for 2 years, and so on, in 
arithmetical series, to the first, which will be the amount of 
$ 50 for 19 years zz: $ 107. 

If the first term be 60, the last term J 07, and the number 
of terms 20, what is the sum of the series ? Ans. $ 1570, 

14. What is the amouat of an annual pension of $ 100, 
being in arrears, that is, remaining ' unpaid, for 40 years, 
allowing 6 per cent, simple interest 1 Ans. $ 7900. 

15. There are, in a certain triangular field, 41 rows of 
corn ; the first row, being in 1 corner, is a single hill, and 
the last row, on the side opposite, contains 81 hills; how 
many hills of <^orn in the field ? Ans* 1681 hills. 
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16. If a triangular piece of land, 30 rods in length, be 20 
rods wide at one end, and come to a point at the other, what 
number of square rods does it contain ? Ans. 300. 

17. A debt is to be discharged at 11 several payments, 
in arithmetical series, the first to be $ 5, and the last $ 75 ; 
what is the whole debt ? the common difference be- 
tween the several payments ? 

Ans. whole debt, $ 440 ; common difference, $ 7. 

18. What is the sum of the series 1, 3, 5, 7, 9, &;c., to 
1001? Am. 251001. 

Note. By the reverse of the rule under ex. 5, the differ'- 
jenccofthe extremes 1000, divided by the comntm difference 2y 
gives a quotient, whkh, increased by 1, is the number of 
terms = 601. 

19. What is tlie sum of the arithmetical series 2, 2J-, 3| 
3^, 4, 4^, &c., to the 50th term inclusive ? Ans. 712 J. 

20. What is the sum of the decreasing series 30, 29f ; 29 J, 
29, 2S§, &c., down to ? 

Note. ZO -i- i '{' I =1 91y number of terms. Ans. 1365. 

QUESTIONS. 

1. What is an arithmetical progression? -2. When is the 

series called ascending ? 3. when descending? 4. What 

are the numbers, forming the progression, called ? 5. What 
are the first and last terms called ? 6. What are the other 
terms called ? 7. When the first term, common difference, 
and number of terms, are given, how do you find the last 
term ? 8. How may arithmetical progression be applied to 
simple interest? 9. When the extremes and number of 
terms are given, how do you find the common difference ? 
1 0. how do you find the sum of all the terms ? 



OEOMETRICAK PROCIUBSSI<»r. 

IT 113. Any series of numbers, continually increasing by 
a constant multiplier, or decreasing by a constaiit divisor, is 
called a Gemnetriccd Progressioji. Thus, 1, 2, 4, 8, 16, &c. 
is an increasing geometrical series, and 8, 4, 2, 1, ^, i, &€• 
is a decreasing geometrical series. 
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As in arithmeticai, so ab^ in geometrical progression^ 
there are five things, any IhreMi .of which heix^ gi^^y the 
other two may be found :-^ 

l«t The )2rrt term. 
2d. The last term. 
3d. The »um6«r of terms. 
4th. The ratio. 

"Bth, The ram •of all the term*. 

The raivo « &e mtdHpfkr :or ^m5or, by "ivhich the series is 
foxmed. 

1. A man bought a piece of 4ilk, aieasunng 17 yards, and, 
iy agreement, was to gi^f what the last yard would <!ome 
to, reckoning 3 cents for the first yard, 6 cents for the second, 
and £0 OB, .doubling tke price to the last; what did the piece 
sf silk cost him ? 

3X2X2X2X3X2X2X2X^X2X2X2X2 
X2X2X2X2 = 196608 cents, z= $ 1966*08, Answer^ 

In examining the process'bywliicli the last term (196608) 
has been obtained, we £ee, that it is a product, of which the 
ratio (2) is sixteen times a factor, t!iat is, one time, less than 
the number of terms. The last term, then, is the sixteenth 
power of the ratio^ (2,) multiplied by the first term (3.) 

Now, to raise 2 to the 16 th power, we need not produce 
all the intermediate powers ; for 2* = 2 X 2 X 2 X 2 = 16, 
is a product of which iAxe Tatia2 is 4 times a factor; now, 
if 16 be flaultiplied by 1^, the product, '256, evidently con- 
tains the same factor (2) 4 times 4- 4 times, =: 8 times; 
und 256 X 256 = 45536, a product of which the ratio (2) 
is 8 times -f- 8 times, = 16 times, factor ; it is, therefore, 
the 16th power of 2, and, multiplied by 3, t^e first term, 
gives 196608, the last term, as before. Hence, 

When the first term^ ratioy and mimber of termsy are given^ 
to find the last term^ — 

I." Wdte down a few leading powers of the raitio with 
their indices over them. 

U. Add together the most convement indices^ to make an 
Jndiex less by ajue than the number of the ^'^rm sought 

IIL Multiply together the powers belonging to those tn^ 
dksffSj and their product, multiplied by the first tennj will be 
the term sought. 
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2. ft the fi[rst term be 5, and the ratio 3,, what is the Sth 

PoweiB of the ratio with ^ J ^ ^ + ^ = ^ ^ 

their indices over them. } ' ' ' lAnoc a 

(v term, = 10935, Answer, 

3. A man plants 4 kernels of corn, which, at harvest, 
produce 32 kernels ; these he plants the second year ; now, 
supposing the annual increase to continue 8 fold, what 
would be the produce of the 16th year, allowing^ 1000 ker- 
nels to a pint ? Ans. 2199023255^552 bushels. 

4. Suppose a man had put out one cent at compound in- 
terest in 1^20, what would have been the amount in 1824, 
allowing it to double once in 12 years ? 

217 = 131072. Ans. $ 1310«72. 

5. A man bought 4. yards of cloth, giving 2 cents for the 
first yard, G cents for the second, and so on, in 3 fold ra- 
tio ; what did the whole cost him ? 

2 + 6 + 18 4- 64 = 80 centSL Ans. 80 cents. 

In a long series, the process of adding in this manno^ 
would be tedious. Let us try, therefore, to devise some 
shorter method of coming to the same result. If all the 
terms, excepting the last^ viz. 2' -|- 6 -f- 18, be multiplied by 
the ratio, 3, the product wiH be the series 6 -f- 18-}- 54; 
subtracting the former series from the latter j we have, for the 
remainder, 54 — 2, that is, the last term^ less the first term^ 
which is evidently as many times the iirst series (2 -|- 6 -f- 18) 
as is expressed by the ratioj less 1 : hence, if we divide the 
difference of the extremes (54 — 2) by the ratio, less 1, 
(3 — 1,) the quotient will be the sum of all the terms, ex- 
cepting the Ictstj and, adding the last term, we shall have the 
whole amount. Thus, 54 — 2 = 52, and 3 — 1 = 2 ; then, 
52' -r- 2 = 26, and 54 added, makes 80, Answer^ as before. 

Sence, toAeti the extremes and ratio are given^to find the 
swn- of the series^ — Divide the difference of the extremes by the 
ratioj less 1, and the quotient, increased by the greater term, 
will be the answer. 

6. If the extremes* be 4« and 131072, and th« vtHa/o S, 
what.ifr die whole amount of the series ? 

131072 — 4 . 131^72 -- 149796 Answer. 
8—1 ^ 
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7. What is the sum of the descending series 3, 1, ^, {., 
^y, &c., extended to infinity 1 

It is evident the last term must become 0, or indefinitely 
near to nothing : therefore, the extremes are 3 and 0, and 
the ratio 3. Ans. 4^. 

8. What is the value of the infinite series 1 + i + iV + 
^, &c. ? Ans, 1^. 

9. What is the value of the infinite series, -^^ + ihr + 
TTsVo ~h TThruj &^*9 ^^y what is the same, the decimal 
41111, &c., continually repeated ? Ans, ^. 

10. What is the value of the infinite series, ^^ -\- -^ ^goQ , 
&c., descending by the ratio 100, or, which is the same, the 
repeating decimal ^020202, &c. ? Ans, ^, 

11. A gentleman, whose da^ighter was married on a new 
year's day, gave her a dollar, promising to triple it on the 
first day of each month in the year ; to how much did her 
portion amount ? 

Here, before finding the jtmount of the series, we must 
find the last term^ as directed in the rule after f»x. 1. 

Ans, $266*720 

The tiDo processes of finding the last term^ and the ammtnlj 
may, however, be conveniently reduced to one^ thus : — 

When the first terniy the ratio^ and the number of terms^ are 
given^iofind the sum or amount of the series j — ^Raise the ratio 
to a power whose index is equal to the number of terms^ from 
which subtract 1 ; divide the remainder by the rolto, less 1, 
and the quotient, multiplied by the first tenUy will be the 
answer. 

Applying this rule to the last example, 3^2 — 531441, and 

631441 — 1 >< I _. 265720. Ans. $ 265'720, as before. 
3 — 1 ' 

12. A man agrees to serve a farmer 40 years without any 
other reward than 1 kernel of com for the first year, 10 for 
the second year, and so on, in 10 fold ratio, till die end of 
the time; what will be the amount of his wages, allowing 
1000 kernels to a pint, and supposing he sells his com at 60 
cents per bushel ? 

10^0 — 1 V 1 — 5 1,111,111,111,111,111,111,111,111, 
___.-X 1 — ^ 111,111,111,111,111 kernels. 

Ans. $8,680,565,555,655,556,655,666,555,665,555,555 
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13. A gentleman, dying, left bis estate to his 5 sons, to 
the youngest $ 1000, to the second $ 1500, and ordered, 
that each son should exceed the younger by the ratio of 1 j> ; 
what was the amount of the estate ? 

Note, Before finding the power of the ratio 1^^, it may 
be reduced to an improper fraction = f, or to a decimal, 1% 

ilzzl X 1000 = $13187^; or, l-^lni X 1000 =± 
$ 13187*60, Answer. / 

Compound Interest by Precession* 

IT 114. 1. What is the amount of $4, for 5 yeiurs, at 6 
per cent, compound interest ? 

We have seen, (IT 92,) that compound mtertst is that, 
which' arises from adding the interest to the principal at tfae 
close of each year, and, for the next year, castibg the inter- 
est on that amount, and so on. The amount oi$l for 1 
year is $ 1*06 ; if the principcdy therefore, be multiplied by 
1*06, the product will be its amount for 1 year; this amomUj 
multiplied by 1^06, will give the amount (compound inter- 
est) for 2 years ; and this second amourUj mtiltiplied by 1*06, 
will give the amount for 3 y^ars ; and $o on^ lience, 
the several amomUSy arising from any sum at compound in- 
terest, form a geometric€d s&iesj of which the principal is the 
Jirst term; the amount qf $1 or 1 £,^ &:c., at the given rate 
per cent, J is the ratio,/ the ttmcy in y0arsy is 1 less than the 
number of terms; and the last amounit is the last term. 

The last question may be resolved into this : — If the first 
term be 4, the number of terms 6, and the ratio 1*06, ' y' 
what is the last term ? 

1*06»=1'338, and 1*338X4^=$ 5*362+. Ans, jk6*362. 

Note I. The powers of the amounts of $ 1, at 5 and at 6 
per cent, may be taken from the table, under IT 91. Thus, 
opposite 5 years, under 6 per cent., you find 1*338, &c. 

Note 2. The several processes may be conveniently exhi^ 
blted by the use of letters ; thus : — 

Let P. represent the ^Principal; 

R the Jlatio, or the amount of $Vy ttc for 1 yeai; 

T. tfui Time, in years, 

•••• A the Amount. 

When two or more letters are joined together j like -a wvti^ 
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thej are to be nuUHplied together. Thus PR. implies, that 
the principal is to be multiplied by the ratio. When one 
letter is placed cbove another j like the index of a power, the 
first is to be raised to a power^ whose index is denoted by the 
second* Thus R'^"* implies, that the ratio is to be raised to 
m power, whose index shall be equal to the Itme, that is^ the 
number of years, 

2. What is the amount of 40 dollars for H years, at 5 per 
cent, compound interest ? 

KT. X P. = A. ; therefore, 1*05* * X 40 =± 68*4. 

Ans. $68'40. 

3. What is the amount of $ 6 for 4 years, at 10 per cent 
compound interest ? Ans. $ 8^784-^. , 

4. If the amount of a certain sum for 5 years, at 6 per 
cent compound interest, be $ 5^352, what is that sum, at 
principal ? 

If the niunber of terms be 6, the ratio 1^06, and the last 
term d'352, what is the first term ? 
This question is the reverse of the last ; therefore, 

4; = P.; or,5||5?=:4. Ans. $4. 

5. What principal, at 10 per cent compound interest, will 
amount, in 4 years, to $ S'7846 ? Ans: $ 6. 

6. What is the present worth of $68*40, due 11 years 
nence, discounting at the rate of 5 per cent compound in- 
terest? An^. $"^0. 

7. At what rate per cent will $ 6 amount to $ 8*7846 in 
4 years ? 

If the first term be 6, the last term 8*7846, and the num 
ber of terms 5, what is the ratio ? 

A. T>T ii, *• 8*7846 

~=:RT,thatis, — - — =3 1*4641 = the 4th power of 

the ratio ; and then, by extracting the 4th rooty we obtain , 
1*10 for the ratio. Ans. 10 per cent 

8. In what time will $ 6 amount to $ 8*7846, at 10 per 
Cent compound interest? 

~ =1 RT., that is, — g— = 1*4641 := 1*10^- ; therefore, 

if we divide 1*4641 by 1*10, and then divide the quotient 
thence arising by 1*10, and so on, till we obtain a quotient 
that will not contain 1*10, the number of these divisions witt 
-be the number of^ears. Ans. 4 yeains. 
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9. At 5 per cent, compound interest, in what time will 
$ 40 amount to $ 68*^0 ? 

Having found Uie power of the ratio I'Oo, as before, which 
is ^^71, you may look for this number in the tabUj under 
the given rate, 5 per cent, and against it you will find the 
Bun^r of years. Ans. 1 1 years. 

10. At 6 per cent compound interest, in what time will 
$ 4 amount to $ 5^352 ? Am. 5 years. 



Annuities at Compound Interest. 

IT 115. It may not be amiss, in this place, briefly to show 
the application of compound interest, in computing ,jthe 
amount and present worth of annuities. 

Ml Annuity is a sum payable at tegular periods^ of one 
year each, either for a certain nvmber of yearSy or during the 
Ufe of the pensioner, or forever. 

When annuities, rents, &c. are not paid at the time they 
become due, they are said to be in arrears. 

The sum of all the annuities, rents, &c. remaining un* 
aid, together with the interest on each, for the time they 
ave remained due, is called the amount. 

1. What is the amount of an annual pc^nsion of $100, 
which has remained unpaid 4 years, allowing 6 per cent 
4;ompound interest? ^. 

The last year's pension will 15e $100, without interest; 
the last but one will be the amount of $100 for 1 year; the 
last but two the amount (compound interest)' of $ 100 for 
2^ears, and so on; and the sum of these several amounts 
will be the answer. We have then a series of amounts^ that 
is, a geometrical series^ (IF 114,) to find the sum of M the 
terms. * 

If the first term be 100, the number of terms 4, and the 
ratio 1^06, what is the sum of all the terms ? 

Consult the rule, under IT 113, ex. 11. 

1<06* — 1 

—^ X 100 =- 43T45. Ans. $ 437*45. 

Hence, when the amimaiy^ the tme, and rate per cent* are 
fp»eiiy to find the amounty — ^Rai8E the ratio (the amimst of 
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$ ly Slc, for 1 year) to a power denoted by the^ number of 
years ; from this power subtract 1 ^ then divide the remain- 
der by the ratio^ leas 1, and the quotient, multiplied by 
the annuity, will be the amount. 

- Note. The powers of the amounts, at 5 and 6 per cent 
up to the 24th, may be taken from the table, under IF 91. 

2. What is the amount of an annuity of $ 50, it being in 
arrears 20 years, allowing 5 per cent, compound interest ? 

Ans. $1653^9. 

3. If the annual rent of a house, which is $ 150, be in 
arrears 4 years, what is the amount, allowing 10 per cent, 
compound interest ? Ans. $ 696^15. 

4. To how much would a salary of $500 per annum 
amount in 14 years, the money being improved at S per 

cent compound interest ? in 10 years ? in 20 

years ? in 22 years ? — — in 24 years ? 

Ans. to the last, $ 25407^75* 

IT 116. If the annuity is paid in advance, or if it be 
bought at the beginning of the first year, the sum which 
ought to be given for it is called the present worth. 

5. What is the present worth of an annual pension of 
$ 100, to continue 4 years, allowing 6 per cent CQinpound 
interest ? 

The present worth is, evidently, a sum which, at 6 per 
cent, compound interest, woiiild, in 4 years, produce an amouni 
equal to the amount of the annuity in arrears the same time* 

By the last rule, we find the amount = $ 437^45, and by 
the directions under IT 114, ex. 4, we find the present worth 
:;=: $346'51. .. Ans. $346^61. 

Hence, to find the present worth of any imnuUyj — ^First 
find its amount in arrears for the whole time ; this amomiy 
divided by that power of the ratio denoted by the number of 
years, will ^ve the present worth. 

6. What is the present worth of an annual saiaiy of $ 100 
to continiie 20^ears, allowing 5 per, cent ? Ans. $ 1246^22* 
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The opentions under this rule being somewhat tedioM, 
we subjoin k 

TABLE, 
Shomng the present worth of $ I, or 1 £. annuity, at 5 and 

ft per cent compound interest, for any number of years 

from 1 to 34. 

6 per teal. 
I0'827$ " 
11'15811 
11<46992 
11 '76407 
12'04158 
12'80338 
12'66035. 
l:i '78336 
i:i'00;tl6 
1»'21D53 
13'40616 
W59072 
13*76483 
13'92908 
14'0e398 
14'22917 
17 11'27407 10'47726 34 16'1929 14'36613 

It is evident, that the present worth of $2 annuity it 2 
times as much as that of $ I ; the present worth of $ 3 will 
be 3 times as much, &c. Hence, to find the present toorlh 
of any atoiuity, at 5 or 6 per cent., — Find, in this table, the 
present wortli of $ 1 annuity, and multiply it by the gieat 
aanuUy, and the product will be the present worth. 

7, What ready money will purchase an annuity of $ 160, 
to continue 30 years, at 5pcr cent, compound interest? 

The present worth of $ 1 annuity, by the table, for 
30 years, is $15'37245; therefore, 15'37246 X 160 = 
$2305<867, j4fu. 

' 8. What is the present worth of a yearly pension of $40, 
to continue 10 years, at 6 per ceiit compound interest? 

at 5 per cent ? to continue 15 years ? 20 

yeaia f 26 yeari ? 34 years ? 

Am. lolati, ft 647^10. 
V* 
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Sp««iil. 


0'95238 


0*94339 


18 


11*68958 


1*85941 


1*63339 


19 


12*08532 


2*72325 


2*67301 


20 


12*46221 


3'b45S5 


3*4651 


21 


12*82115 


4'32948 


4*21236 


22 


13*163 


fi'07569 


4*91732 


23 


13*48807 


5'7S637 


5*58238 


24 


13*79884 


6*46321 


6*20979 


25 


14*093D I 


7'1C782 


6*80169 


26 


14'375],S 


7*72173 


7'36008 


27 


14*64303 


8*30641 


T88687 


28 


14*89813 


8*86325 


8*33384 


29 


15*14107 


9*39357 


8*85268 


30 


15*37245 


9*89864 


9*29498 


31 


15*59281 


10*37966 


9*71225 


32 


15*80268 


10*83777 


10*10589 


33 


16*00255 


11*27407 


10*47726 


34 


16*1929 
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When annuities do not conumnee till a certain period of 
time has elapsed, or tiil some particular event has taken 
place, they are said to he in reversion* 

9. What is the present worth of $ 100 annuity, to he 
continued 4 years, hut not to commence till 2 years hence, 
allowing 6 per cent compound interest ? 

The present worth is evidently a sum which, at 6 per 
cent compound interest, would in 2 years produce an amouni 
equal to the present worth of the annuity, were it to commence 
immediately. By the last rule, we find the present worth of 
the annuity, to commence imnnediatelyy to be ( 346^51, and, 
by directions under IT 114, ex. 4, we find the present worth 
of $ 346^51 for 2 years, to be $ 308^393. Am. $ 308^393. 

Hence, to find the present worth of any annuity taken in 
reversiony at compound inter est^ — ^First, find the present wqrth, 
to commence immediately ^ and this sum, divided by the power 
of the ratio, denoted by the tune in reversionj will give the 
answer. 

10. What readj^ money will . purchase the reversion of a 
ease of $ 60 per annum^ to continue 6 years, but not to com- 
mence till the end of 3 years, aHowing 6 per cent, compound 
interest to the purchaser ? 

The present worth, to commence immediately, we find to 

be, $ 295'039, and ~^ = 24^72. Ans. $ 247^72. 

It is plain, the same result will be obtained hy finding the 
present worth of the annuity, to commence immediately, 
and to contirme to the end of the time^ ^at is, 3 -f- 6 = ^ 
years, and then std)tracting from this sum the present worth 
of the annuity, continuing for the tjme of reversion^ 3 years. 
Or, we may find the present worth of $ 1 for the two times 
by the table^ and multiply their difference by the given an- 
nuity. Thus, by the table, 

The^wiiole time, 9 years, = 6^80169 
The time in reversion, 3 years, = 2*67301 

DilSerence, = 4*12868 

60 



$247*72080 Ans. 

11. What is the present worth of a lease of $ 100 to con- 
tinue' 20 years, but not to commence till the end of 4 years. 
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iillowiiig 5 per cent ? what, if it be 6 years in rever- 
sion ? 8 years ? 10 years ? 14 years ? 

Ans. to last J $ 629^426. 

IT 117. 12. What is the worth of a freehold estate, of 
which the yearly rent is $ 60, allowing to the purchaser 
€ per cent. ? 

In this case, the annuity continues forever ^ and the estate 
is evidently worth a sum, of which the ye&rlj interest is equal 
to the yearly rent of the estate. The principal multiplied by 
the rate gives the interest; therefore, the interest divided 
by the rate will give the principal ; 60 -i-*06 = 1000. 

Ans. $1000. 

Hence, to find the present worth of an anrndttfy cantimmg 
forever^ — Divide the annuity by the rate per cent,y and the 
quotient will be the present worth. 

Note. The worth will be the same, whether we reckon 
simple or compound interest ; for, since a yearns interest of the 
thrice is the amnrnty^ the profits arising from that price can 
neither be more nor less than the profits arising from the an- 
nuity^ whether they be employed at simple or compouncl in* 
terest. 

13. What ia the worth of $ 100 annuity, to continue for- 
ever, allowing to the purchaser 4 per cent. ? allowing 

^6 per cent. ? 8 per cent. ? — — 10 per cent. ? 16 

per cent. ? 20 per cent. ? Ans. to last, $ 600. 

14. Suppose a freehold estate of $ 60 per annum^ to com- 
mence 2 yeaurs hence, be put on sale ; what is its value, al- 
loviring the purchuser 6 per cent. ? 

Its present worth is a sum which, at 6 per cent, compound 
interest, would, in 2 years, produce ^an amount equal to the 
worth of the estate if entered on immediately. 

fift 
•J— j== $1000 = the worth, if entered on immediately, 

$ 1000 
and i^Ofii ^ * 889*996, the present worth. 

The same result may be obtained by subtracting from the 
u>orth of the estate, to commence immediately ^ \he present worth 
of the annuity 60, for 2 yearsj the time of reversion. Thus, 
by the tablcy the present worth of $ 1 for 2 years is 1*83339 
X 60 = 110*0034 = present worth of $60 for 2 years, 
and $ 1000 — $ 110*0034 = $889*9966, Ans. as before. 
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15. What is the present worth of a perpetual annuity of 
$ 100, to commence 6 years hence, allowing the purchaser 
5 per cent compound interest ? what, if 8 years in re- 
version ? 10 years ? 4 years ? 16 years ? 

— — 30 years ? Ans. to last^ $ 462*755. 

The foregoing examples, in compound interest, have heen 
confined to yearly payments ; if the payments are half year- 
ly, we may take half the principal or annuity^ half the rate per 
cent.j and twice the num^^r ofyears^ and work as hefore, and 
io for amf other part of a year, 

QUESTIONS. 

1. What is a geometrical progression or series ? 2. What 
is the ratio ? 3^ When the first term, the ratio, and the num- 
her of terms, are given, how do you find the last term ? 
4. When the extremes and ratio are given, how do yon find 
the swn of aU the terms ? 5. When the first term, the ratio, 
and the number of terras, are |;iven, how do you find the 
amount of the series ? 6. When the ratio is a fractionj how 
do you proceed ? 7. What is compound interest ? 8. How 
does it appear that the amounts^ arising by compound inr* 
terest, form a geometrical series ? 9. What is the raiio^ in 

compound interest ? the number of terms 1 the 

first term ? the last term ? 10. When the rate, the 

time, and the principal, are given, how do you find the 
amormt ? 11. When A. R. and T. are given, how do you find 
P. ? 12. When A. P. and T. are given, how do you find R. ? 
13. When A. P. and R. are given, how do you find T. ? 14. 
What is an annuity ? 15. When are annuities said to be in an^ 
rears 1 16. What is the amount 7 1 7. In a geometrical series, 
to what is the amount of an annuiiv equivalent ? 18. How do 
you fin(l the amownt of an annuity, at compound interest ? 

1 9. What is the present worth of an annuity ? how com* 

puted at compound interest ? how found by the table ? 

20. What is understood by the term reversion f 21. How 
do you find the present worth of an annuity, taken in rever^ 

sion ? by the table ? 22. How do yon find the present 

worth of a freehold estate^ or a perpetual annuity 1 the 

same taken in reversion ? -t — by the table ? 
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PBRMUTATIOir. 

IT U8. Permutatioii is the method of finding how many 
different ways the order of any number of things may be 
varied or changed. 

1. Four gentlemen agreed to dine together so Ions as 
they could sit, every day, in a different order or position; 
how many days did they dine together ? 

Had there been but two of them, a and ft, they could sit 
only in 2 times 1 (1 X 2=2) different positions, thus, 
a bj and b a. Had there been threCj a, 6, and €, they could 
sit in 1 X 2 X 3 = 6 different positions ; for, beginning the 
order with a, there will be 2 positions, viz. a 5 c, and acb ; 
next, beginning with 5, there will be 2 positions, bac, and 
b c a; lastly, beginning with c, we have c ab^ and cb a^ 
that is, in ail, 1 X 2 X 3 = 6 different positions. In the 
pame manner, if there be foury the different positions will 
oe 1 X 2 X 3 X 4 = 24. Ana. 24 days. 

Hence, to find the number of different chtmges or pemwh 
tationSf of which any manber of different thvngn ore eapMcy^-^ 
Multiply continually together ^ the terms of the natural 
series of numbers, from 1 up to the given number,'a&d ^tkt 
last product will be the answer. 

2. How many variations may there be in the position of 
the nine digits ? Ans. 362880. 

3. A man bought 25 cows, agreeing to pay for them 1 
cent for every different order in which they could all be 
placed ; how much did the cows cost him ? 

Ans. $155112100433309859840000. 

4. Christ Church, in Boston, has 8 bells ; how many 
changes may be rung upon them ? Ana. 40320. 



BIIBOnCKJLNZIOUS SZAMPKBS. 



IT U». 1.4 + 6x7 — 1=60. 

A line, or mnculwnj drawn over several numbers, signifies, 
that the numbers under it are to be tdcen jointly, or as 
whole number. 
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2. 9 — 8-J-4X 8 + 4 — 6=:howmaBy? Am$. 30. 

3. 7 4- 4 — 2 + 3 + 40 X 6 =how many? Ant. 230. 

•4. i±illl2iizil=: how many? iliw. 34. 

2X2 ^ ^^ 

6. There are two numbers ; the greater is 25 times 78, 

and their difference is 9 times 15; their sum and product 

are required. 

Ans, 3765 is their sum ; 3539250 their product 

6. What is the difference betwee n thrice five and thirty, 
and thrice thirty-five ? 35 X 3 — 5 X 3 + 30 = 60, Ans. 

7. What is the difference betw;een six dozen dozen, and 
half a dozen dozen ? Ans. 792. 

8. What number divided by 7 will make 6488? 

0. What number multiplied by 6 will make 2058 ? 

10. A gentleman went to sea at 17 years of age ; 8 years 
after he had a son bom, who died at the age of 3^ ; afiter 
whom the father lived twice 20 years ; how old was the 
father at his death ? Ans, 100 year& 

11. What number is that, which being multiplied by 1$ 
the product will bef? J-5-15 = 2\y, Ans. 

12. What decimal is tha^, which being multiplied by 15, 
the product will be *75 ? «75 -*< 15 = *05, Ans. 

13. What is the decimal equivalent to •g'^ ? 

Ans. ^0286714. 

14. What fraction is that, to which if you add %y the sum 
will be ^? Ans. a. 

15. What number is that, from which if you take f, the 
remainder will be ^ ? Ans. f§. 

16. What number is that, which being divided by f , the 
quotient will be 21 ? Ans. 15|^. 

17. What number is that, which multiplied by f prd^ 
duces i?^ Afis. i. 

18. What number is that, from which if you ta!ie f of 
itself, the remainder will be 12 ? Ans. 20. 

19. What number is that, to which if you add f of f of 
itself, the whole will be 20 ? Ans. 12. 

20. What number is that, of which 9 is the f part ? 

Ans. 13^. 

21. A fanner carried a load of produce to maiket : he 
•old 78tf lbs. of pork, at 6 cents per lb. ; 250 lbs. of cheese, 
at 8 cents per lb. ; 154 lbs. of butter, at 15 cents per lb« : 
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in pay he received 60 lbs. of sugar, at 10 cents per lb. ; 15 
gallons of molasses, at 42 cents per gallon ; ^ barrel of mack- 
erel, at $ 3^75 ; 4 bushels of salt, at $ 1^25 per bushel ; and 
the balance in money : how much money did he receive ? 

Ana, $68^85. 
22. A farmer carried his grain to market, and sold 

75 bushels of wheat, at $ 1^45 per bushel. 

64 rye, ... $ <95 

142 com, ... $ '50 * 



In exchange he received sundry articles : — 

8 pieces of cloth, each « 

containing 31 yds., at $ 1*75 per yd. vr - 

d quintals of fish, ... $ 2'30 per quin. ^ . 

8hhds. of salt, ... $4*30 per hhd. '^l 



f 



/ ' 



\ ' 



and the balance in money. 
How much money did he receive ^ Ana» $ 38'80. 

23. A man exchanges 760 gallons of molasses, at 37^ 
cents per gallon, for 66^ cwt. of cheese, at $ 4 per cwt ; 
how much will be the balancig in his favour ? ^ An$, $ 19. 

24. Bought 84 yards of cloth, at $1'25 per yard; how 
inuch did it come to ? How many bushels of wheat, at 

$ VoO per bushel, will it take to pay for it? 

Ans^ to the Jmt^ 70 bushels. 

25. A man sold 342 pounds of beef, at 6 cents per pound, 
and received his pay in molasses, at 37^ cents per gallon ; 
how many gallons did he receive ? Ans* 64*72 gallons. 

26. A man exchanged VO bushels of rye, at $ *92 per 
bushel, for 40 bushels of wheat, at $ 1*37^ per bushel, and 
received the balance in oats, at $'40 per bushel; how 
many bushels of oats did he receive ? Ans. 23^. 

27. How many bushels of potatoes, at 1 s. 6 d. per bushel, 
muf»t be given for 32 bushels of barley, at 2 s. 6 d. per 
bushel? Ans, 53^ bushels. 

28. How much salt, at $ 1'50 per hushel, must be given 
in exchange for 15 bushels of oats, at 2 s. 3 d. per bushel ? 

Note. It will be recollected that, when the price and cost 
are given, to find the quantity, they must both be reduced to 
the same denomination before dividing. Ana. 3^ bushels. 

29. How much wine; at $2'75 per gallon, must be given 
in exchange for 40 yards of cloth, at 7 s. 6 d. per yard ? 

Ana. 18-^ gallons 
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30. A had 41 cwt of hops, at 30 s. per cwt/for which 
B gave him 20 iS . in money, and the rest in pranes, ai 6 d. 
per lb. ; how many prunes did A receive ? 

Ans. 17 cwt. 3 qrs. 4 lbs. 

31. A has linen cloth worth $ '30 per yard; but, in bar- 
tering, he will have j^ '35 per yard ; B has broadcloth worth 
$ 3'75 ready money ; at what price ought the broadcloth 
to be rated in bartering with A ? 

'30 : '35 : : 3'75 : $ 4'375, Ans. Or, |^ of 3'76 = 

j^ 4'37j^, Ans* The two operations will be seen to be ex- 
actly alike. 

32. If cloth, worth 2 s. per yard, cash, be rated in barter 
at 2 s. 6 d., how should wheat, worth 8 s. cash, be rated in 
exchanging for the cloth ? Ans. 10 s., or $ 1'666}. 

33. If 4 bushels of corn cost $ 2, what is it per bushel ? 

Ans. $'50.. 

34. If 9 bushels of wheat cost $ 13'50, what is that per 
bushel? Ans. j^l'50. 

35. If 40 sheep cost $ 100, what is that per head ? 

Ans. $2'50. 
— 36. If 3 bushels of oats cost 7 s. 6 d., how pmch are they 
per bushel ? Ans. 2 s. ^ d., = $ '41§^ 

37. If 22 yards of broadcloth cost 21 iS . 9 s., what is the 
price per yard ? Ans. 19 s. 6 d., =: $ 3'25. 

38. At $ '50 per bushel, how much com can be bought 
for $ 2'00 ? Ans. 4 bushels. 

39. A man, having $ 100, would-lay it out in sheep, at 
$ 2'50 apiece ; how many can he buy ? Ans. 40.' 

40. If 20 cows cost $ 300, what is the jurice of 1 cow ? 
of 2 cows ? of 5 cows ? of 15 cows ? 

Ans, to the lastj $ 225. 

41. If 7 men consume 24 lbs. of meat in one week, how 

much would 1 man consume in the same time ? 2 meu ? 

5 men ? 10 men ? Ans. to the lastj 34f lbs. 

N^e. Let the pupil also perform these questions by the 
rule of proportion. 

42. If I pay $6 for the use of $ 100, how much must I 
pay for the use of $ 75 ? Ans. $4'50. 

43. What premium must I pay for the insurance of my 
hotise against loss by fire, at the. rate of i per cent, that 1% 
^dollar oti a hundred dollars, if my house be valued at^ 
«^II475? 4ns. $12'375. 



«* 



IT 119. MISCELLANEOUS EXAMPLES. S41 

44. What will be the insurance, per annum, of a store and 
contents, valued at $ 9876'40, at 1^ per centum ? 

Arts. $ 148446. 

45. What commission must I receive for selling $ 478 
worth of books, at 8 per cent. ? ^ Am, $ 38*24. 

46. A merchant bou^t a quantity of goods for $734, 
and sold them so as to gam 21 per cent. ; how much did he 
gain ? and for how much did he sell his goods ? 

Ans. to the hsty $88844. 

47. A merchant bought, a quantity <tf goods at Boston, for 
$ 500, and paid $ 43 for their transportation ; he sold them 
so «s to gain 24 per cent on the whole cost ; for how much 
did he sell them ? Ans. $ 673*32. 

48. Bought a quantity of books for $ 64, but ior cash a 
discount of 12 per cent was made ; what did the books 
cost? Afts. $56*32. 

49. Bought a book, the price of which was marked 
$ 4*50, but for cash the bookseller will sell it at 33^ per 
cent discount ; what is the cash price ? Ans, $ 3*00. 

50. ^A merchant bought a cask of molasses, containing 120 
gallons, for $42; for how much must he sell it to gain 15 
per cent ? how much per gallon > Ans, to last^ $ *40^. 

51. A merchant bought a cask of sugar, containing 740 
pounds, for $ 59*20 ; how must he sell it per pound, to gain 
25 per cent ? Asa, $*10, 

52. What is the interest, at 6 per cent, of $ 71*02 for 17 
montlis 12 days ? Ans, $ 6*178 -{-. 

53. What is the'interest of $487*003 for 18 months ? 

Ans, $43*83+. 

54. Whaf is the interest of $ 8*50 for 7 months ? 

Ans. $*297^ 

55. What is the interest of $ 1004 for 5 days ? 

Ans. $*833i. 

56. What is the interest of $ *50 for 10 years ? 

Ans, $*30. 

57. What is the interest of $84*25 for 15 months and 7. 
days, at 7 per cent. ? Ans. $ 7*486 +• 

58. What is the interest of $ 154^01 Igor 2 years, 4 months 
and 3 days, at 5 per cent. ? Ans. $ 18*032. 

69. What sum, put to interest at 6 per cent, will, in 2 
years and 6 months, amount to $ 150 } 

Note. See IT 85. Am. $130*434 4-. 

60. I owe a man $ 475*50, to be paid iu 16 months wm- 
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150. "If an obloDg piece of ground be 60 rods long and 
20 rods wide, what is its area ? 

Note. A ParaUelogram^ or Oblongy 

^ ^ has its opposite sides equal and par- 

/ allelj but the adjacent sides unequal. 
z'._. / ! Thus ABC D is a parallelogram, 

E A F B and also E F C D, and it is easy 

to see, that the carUents of both are 
equal. Ans, 1600 rods, = 10 acres. 
161. What is the length of an oblong, or parallelogram, 
whose area is 10 acres, and whose breadth is 20 rods ? 

Ans. 80 rods. 

152. If the area be 10 acres, and the length '80 rods, 
what is the other side ? 

When the length and breadth are given, how do you find 
the area of an oblong, or parallelogram ? 

W"hen the area and one side are given, how do you find 
the other side ? 

153. If a board be 18 inches wide at one end, and 10 
inches wide at the other, what is the mean or average width 
of the board ? Ans. 14 inches. 

When the greatest and least width are given, how do you 
find the mean width ? 

154. How many square feet in a board 16 feet long, 1*8 
feet wide at one end, and 1*3 at the other ? 

Mean width, ^'^ + ^'^ = 1'55 ; and 1*65 X 16 = 24*8 
feet, Ans. 2 

165. What is the number of square feet in a board 20 
feet long, 2 feet wide at one end, and running to a point at 
the other ? Ans, 20 feet 

How do you find the contents of a straight edged board, 
when one end is widei than the other ? 

If the length be in feet, and the breadth in feet, in what 
denomination will the product be ? 

If the length be feet^ and the breadth htchesy what parts of 
a ybo^ will be the product? 

156. There is an oblong field, 40 rods long and 20 rods 
wide ; if a straight line be drawn from one comer to the op- 
posite comer, it will-be divided into two equil right-angled 
triangles ; what is the area of each ? 

Ans. 400 square rods = 2 acres, 2 roods. 



i 
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bj; a pipe which lets in 7 gallons in 5 minutes ; but there is 
a leak in the bottom of the cistern which lets out 2 gallons 
in G minutes ; ^supposing the cistern empty, in what time 
would it be filled ? 

In 1 minute ^ of a gallon is admitted, but in the same time 
1^ of a- gallon leaks out. Ans. 6 hours, 15 minutes. 

. 74^ A. ship has a leak which will fill it so as to make it 
sink in 10 bours ; it has also a pump which will clear it in 
15 hours: now, if they begin to pump when it begins to 
leak, in what time will it sink ? 

In 1 hour the ship would be ^ filled by the leak, but in 
the same time it would be -^ emptied by the pump. 

Ans. 30 hours. 

75. A cistern is supplied by a pipe which will fill it in 
40 minutes ; how many pipes, of the same bigness, will fill it 
In 5 minutes ? Am, 8. 

76. Suppose I lend a friend $500 for 4 months, he 
promising to do me a like favour ; some time afterward, I 
have need of $ 300 1 how long may I keep it to balance the 
former favour ? Am. 6f months. 

77. Suppose 800 soldiers were in a garrison with pro- 
visions sufficient for 2 months-; how many soldiers must de- 
part, that the provisions may serve them 5 months ? 

Am. 480. 

78. If my horse and saddle are worth $ 84, and my horse 
b€! worth 6 times as much as my saddle, pray what is the 
value of my horse ? Am. $ 72. 

79. Bought 45 barrels of beef, at $ 3*50 per barrel, among 
which are 16 barrels, whereof 4 are worth no more than 3 
of the others ; how much must I pay ? Am. $ 143*50. 

80. Bought 126 gallons of rum for $110; how much 
'.rater must be added to reduce the first cost to $'75 per 
gallon ? 

Note. If $ '75 buy 1 gallon, how many gallons will $ 110 
W-^ . Am. 20f gallons. 

81. A thief, having 24 miles start of the officer, holds his 
way at the rate of 6 miles an hour ; the officer pressing on 
after him at the rate of 8 miles an hour, how much does he 
gain in 1 hour? how long before he will overtake the thief? 

Am. 12 hours. 

82. A hare starts 12 rods before a hound, but is not per- 
ceived by him till she has been up 1^ minutes; she scuds 
away at &e rate of 36 rods a minute, and the dog, on view, 
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makes after, at the rate of -40 rods a minute; how long will 
the course hold ? and what distance will the dog ran ? 

Ans. 14j> minutes, and he will run 570 rods. 

83. The hour and minute hands of a watch are exactly 
together at 12 o'clock ; when are they next together ? 

In 1 hour the minute hand passes over 12 Fpaces, and the 
hour hand over 1 space ; that b, the minute hand gains upon 
the hour hand 11 spaces in 1 hour; and it must gain 12 
spaces to coincide with it Ans, 1 h. 5 m. 27^ s. 

84. There is an island 20 miles in circumference, and 
three men start together to travel the same way ahout it ; A 
goes 2 miles per hour, B 4 miles per hour, and C 6 miles 
per hour ; in what time will they come together again ? 

Ans. 10 hours. 

85. There is an island 20 miles in circumference, and 
two men start together to travel around it; A travels 2 miles 
per hour, and B 6 miles per hour ; how long hefore they will 
again con»e together ? 

B gains 4 miles per hour, and must- gain 20 miles to over* 
take A ; A and B will therefore he together once in eveiy 
5 Jiours. 

86. In a river, supposing two boats start at the same time 
from places 300 miles apart; the one proceeding. up stream 
is retarded by the current 2 miles per hour, while that mov- 
ing down stream is accelerated the same ; if both be pro- 
pelled by a steam engine, which would move them 8 miles 
per hour in still water, how far from each starting place will 
the boats meet ? 

Ans, 1 12j^ miles from the lower place, and 187J- miles 
from the upper place. 

. 87. A man bought a pipe (126 gallons) of wine for 
$ 275 ; he wishes to fill 10 bottles, 4 of which contain 2 
quarts, and 6 of them 3 pints each, and to sell the remainder 
so as to make 30 per cent, on the first cost ; at what rate 
per gallun must he sell it ? Ans. $ 2'936 -}-• 

88. Thomas sold 150 pine apples at $ '33 J apiece, and 
received as much money as Harry received for a certain 
number of watermelons at $ '25 apiece ; how much money 
did each receive, and how many melons had Harry ? 

Ans, $ 50, and 200 melons. 

89. The third part of an army was killed, the fourth part 
taken prisoners, and 1000 fied ; how many were in this army ? 

This and the eighteen following questions are usually 
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wrought by a rule called Position^ but they are more easily 
solved on general principles. Thus, i + i = A ^^ ^^ 
army; therefore, 1000 is -j^ of the whole number of men; 
and, if 5 twelfths be 1000, how much is 12 twelfths, or the 
whole ? Ans, 2400 men. 

90. A farmer, being asked how many sheep he had, an- 
swered, that he had them in 5 fields ; in the first were i of his 
flock, in the second J^, in the third ^, in the fourth -j^, and 
in the fifth 450 ; how many had he ? Ans. 1200. 

91. There is a pole, ^ of which stands in the mud, -J- in 
the water, and the rest of it out of the water ; required the 
part out of the water. Ans. -j^. 

92. If a pole be -J^ in the mud, f in the water, and 6 feet 
out of the water, what is the length of the pole ? Ans. 90 feet. 

93. The amount of a certain school is as follows : -^ of 
the pupils study grammar, f geography, i^ arithmetic, ^ 
learn to write, and 9 learn to read : what is the number of 
each ? 

Ans. 5 in grammar, 30 in geography, 24 in arithmetic ; 
12 learn to write, and 9 learn to read. 

94. A man,^ driving his geese to market, was met by 
another, who said, " Grood morrow, sir, with your hundred 
geese ;" says he, " I have not a hundred; but if I had, in ad* 
dition to my present number, one half as many as I now 
have, and 2^ geese more, I should have a hundred:" how 
many had he ? 

100 — 2 J is what part of his present number ? 

Ans. He had 65 geese. 

95. In an orchard of fruit trees, ^ of them bear apples, 
I pears, ^ plums, 60 of them peaches, and 40, cherries ; 
how many trees does the orchard contain ? Ans. 1200. 

96. In a certain village, j- of the houses are painted white, 
i r^d, i yellow, 3 are painted green, and 7 are unpainted ; 
how many houses in the village ? Ans. 120. 

97. Seven eighths of a certain number exceed four fifths of 
the same number by 6 ; required the number. 

J — ^ z= ^; consequently, 6 is ^ of the required num- 
ber. Ans. 80. 

98. What number is that, to which if ^ of itself be added|> 
the sum will be 30 ? Ans. 25. 

99. What number is that, to which if its ^ and ^ be added, 
the sum will be 84 ? - , 

84=:l-|-J-f-i = f timefc^^ ^^quired number. Ana. 48, 

X * 
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100. What number is that, which, being increased by f and. 
{ of itseh", and by 22 more, will be made three times as 
much? 

The number, being taken 1, §, and f times, will make 2-^ 
times, and 22 is evidestly what that wants of 3 times. 

Ans. 30. 

101. What number is that, which being increased by f, f 
and f of itself, the sum will be 234f ? Ans. 90. 

102. A, B, and C, talking of their ages,* B said his age 
was once and a half the age of A, and C said his age was 
twice and one tenth the age of both, and that the sum of 
their ages was 93 ; what was the age of each ? 

Am* A 12 years, B 18 years, C 63 years old. 

103. A schoolmaster, being asked how many scholars he 
had, said, " If I had asmauy more as I now have, f as many, 
j- as many, ^ and ^ as many, I should then have 435 ;" what 
was the number of his pupils ? Ans. 120. 

104. A and B commenced trade with , equal sums of 
money ; A gained a sum equal to ^ of his stock, and B lost 
$ 200 ; then A's money was double that of B's ; what was 
the stock of each ? 

By the condition of the question, one half of f , that is, f. 
of the stock, is equal to f of the stock, less $ 200 ; conse- 
quently, $ 200 is f of the stock. Ans. $ 500. 

105. A man wa* hired 50 days on these conditions, — ^that, 
for every day he worked, he should receive $ '75, and, for 
every day he was idle, he should forfeit $ '25 ; at the ex- 
piration of the time, he received $ 27*50 ; how many days 
did he work, and how. many was he idle ? 

Had he worked every day, his wages would have been 
$ '75 X 50 =^ $ 37*50, tfiat is, $ 10 more than he received ; 
but every day he was idle lessened his wages $ '75 -j- $ '26 
z=z $1 ; consequeotly be was idle 10 days. 

Ans. He wrought 40, and was idle 10 days. 

106. A and B have the same income ; A saves ^ of his ; 
but B, by spending $ 30 per annum more than A, at the end 
of 8 years finds himself $ 40 in debt ; what is their income, 
and what does each spend per annum ? 

Ans. Their income, $ 200 por annum ; A spends $ 175, 
and B $ 205 per annum. 

107. A man, lying at the point of death, left to his three 
his property; to A ^ ^ ,;nting $20, to B i, and to G 



i 
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tbe rest, which was $ 10 less than the share of A ; what 
was each one's share ? Ans. $ 80, $ 50.and $ 70. 

108. There is a fish, whose head is 4 feet long ; his tail 
is as long as his head and ^ the length of hi^ hody, and his 
hody is as long as his head and tail ; what is the length of 
the fish? 

The pupil will perceive, that the length of the body is jf 
the length of the lish. Ans, 32 feet 

109. A can do a certain piece of work in 4 days, and B 
can do the same work in 3 days ; in what time would both, 
working together, perform it ? Ans, 1^ days. 

1 10. Three persons can perform a certain piece of work in 
the following manner : A and B can do it in 4 days, B and 
C in 6 ^ays, and A and C in 5 days : in what time can they 
all do it together ? Ans. 3^ days. 

111. A and B can do a piece of work in 5 days ; A ©an do 
it in 7 days ; in how many days can B do it ? Ans. 17^ days. 

112. A man died, leaving $ 1000 to be divided between 
his two sons, one 14, and the other 18 years of age, in such 
proportion, that tbe share of each, being put to interest at 6 

^ per cent., should amount to the same sura when they should 

arrive at the age of 21 ; what did each receive ? 
- Ans. The elder, $ 546453+ ; the younger, $ 453^846+. 

113. A hou^e being let upon a lease of 5 years, at $60 
per annum; and the rent being in arrear for the whole time, 
what is the sum due at tbe end of the term,jsimple interest 
being allowed at 6 per cent. ? Ans. $ 336. 

114. If 3 dozen pair of gloves be equal in value to 40 

yards of calico, and 100 yards of calico to three pieces of 

satinet of 30 yards each, and the satinet be worth 60 

cents per yard, how many pair of gloves can be bought for 

$ 4 ? Ans. 8 pair* 

115. A, B, and C, would divide $ 100 between them, so 
OS that B may have $ 3 more than A, and C$4 more than 
B ; how much must each man hjave ? 

Ans. A $30, B $33, and C $37. 

'116. A man has pint bottles, and half pint bottles; how 

much wine will it take to fill 1 of each sort ? how 

much to fill 2 of each sort ? — — ^.how much to fill 6 of each 
«ort ? 

117. A man would draw off 30 gallons of wine into 1 
oint and 2 pint bottles, of each an equal number ; how 
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mmiy bottles will it take, of each kind, to contain the 30 
gallons ? Ans. 80 of eaeh^ 

118. A merchant has canisters, some holding 5 pounds, 
some 7 pounds, and some 12 pounds ; how many, of each 
an equal number, can be fiUed out of 12 cwt. 3 qrs* 12 lbs. 
of tea? Am, 60. 

119. If 18 grains of silver make a thimble, and 12 pwts. 
make a teaspoon, how many, of each an equal number, can 
be made froml5oz. 6 pwts. of silver ? Ans. 24 of each. 

120. Let 60 cents be divided among three boys, in such 
a manner that, as often as the first has 3 cents, the second 
shall have 5 cents, ^d the third 7 cents ; how many cents 
will each receive ? Ans, 12, 20, and 28 cents. 

121. A gentleman, having 50 shillings to pay amolig his 
labourers for a day's work, would give to every boy 6 d., to 
every woman 8 d., and ty every man 16 d. ; the number of 
boys, women, and men, \tas the same ; I demand the number 
of eaeh. Ans* 20. 

122. A gentleman had 7 iS. 17 s. 6 d. to pay among his 
labourers; to every boy he gave 6 d., to every woman 8 d., 
and to every man 16 d. ; and there were for every boy three •> 
women, and for every woman two men ; I demand the num- 
ber of each. Am, 15 boys, 45 women, and 90 men. 

123. A farmer bought a sheep, a cow, and a yoke of oxen 
for $ 82^50 v; %e gave for the cow 8 times as much as for 
the sheep, and for the oxen 3 times as much as for the cow ; 
how much did he give for each ? 

Arts. For the sheep $ 2*50, the cow $ 20, and the oxen 
$ 60. 

124. There was a farm, of which A owned f, and B ^^ 
the farm was sold for $ 1764; what was each one's share 
of the money ? A$is, A's $ 504, and B's $ 1260. 

125. Four men traded together on a capital of $3000, of 
which A put in ^, B ^, C ^, and D ^^ ; at the end of 3 years 
they had gained $ 2364 ; what was each one^s share of the 
gain ? ( A's $ 11B2. 

. ) B's $ 591. 

^"^- ) C's $ 394, 

( D's $ 197. 

126. Three merchants accompanied ; A fomished f of 
the capital, B f, and C the rest; they gain $1250; whett 
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part of the capital did C furnish, and what is each one'd 
share of the gain ? 

Ans. C famished ^ of the capital ; and A's share of the 
gain was $500, B's $468'75, and C's $281*25. 

127. A, B, and C, traded in company ; A put in $ 500, B 
$050, and C 120 yards of cloth; they gained $332'50, of 
which C's share was $120; what was the value of C's 
cloth per yard, and what was A and B's shares of the 
gain? 

Note. C's gain, being $ 120, is ifj^ = ^ of the whole 
gain : hence the gain of A and ^ is readily found ; also the 
price at which C's cloth was valued per yard. 

^ C's cloth, per yard, $4. 
Ans. < A's share of the gain, $ 125« 
(B's do. $8r50. 

128. Three gardeners. A, B, and C, having bought a 
piece of ground, find the profits of it amount to 120iS. per 
annum. Now the sum of money which they laid down was 
in such proportion, that, as often as A paid 5^ ., B paid 7iS ., 
and as often as B paid 4iS., C paid 6£. I demand how 
much each man mmst have per annum of the gain. 

Note. By the question, so often as A paid 5 jS ., C paid f of 
7£. Ans. A 26i2. 13 s. 4 d., B d7£. 6 s. 8 d., C 56£. 

129. A gentleman divided his fortune among his sons, 
giving A 9iS. as often as B 5iS., and C S£. as often as B 
7£.'y C's dividend was 1537fiS . ; to what did the whole 
estate amount? Ans. 11583^^. 8 s. 10 d« 

130. A and B undertake a piece of work for $54, on 
which A employed 3 hands 5 days, and B employed 7 hands 
3 days ; what part of the work was done by A, what part 
by B, and what was each one's share of the money ? 

Ans. A-^andB-i^; A's money $22*50, B's $31*50. 
- 131. A and B trade in company for one year only; on 
the first of January, A put in $ 1200, but B could not 
put any money into the stock until the first of April; what 
did he then put in, to have an equal share with A at the end 
of the year ? Ans. $ 1600. 

' 132. A, B, C, and D, spent 35 s. at a reckoning, and, be- 
ing a little dipped, agreed that A should pay f , B ^, C ^, 
and D ^ ; what did each pay in this proportion ? 

Ans. A 13 s. 4 d., B 10 s., C 6 s. 8 d., and D 5 s. 

133. There are 3 horses, belonging to 3 men, employed to. 

draw a load of plaster from Boston to Windsor for $ 26*45 j. 
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A and B's horses together are suj^osed to do f of the 
work, A and Cs -^, B and C's ^ ; they are to be paid 
pnoportionally ; wfaa^ is each one^s share of the moBey ? 

(A's $11«50 (=U. 
Am. I B's $ 5'T5 

(C's $_9^ 

Proef, $ 2&HS. 

134. A person, whoe was possessed of f <^ a vessel, sold . 
I of his share for 375 iS . ^ what was the vessel worth ? 

Ans. 1&QQ£. 

135. A gay fellow soon got the better of 4^ «F his fo]> 
tune ; he then gave 1500^. for a eomnsissioB, and bis profn-* 
sion continued dll he had bnt 450 i£ . left, which he found to 
be just ^ of his money, after he had purchased his commis- 
sion/; what was his fortune »t first? Ans, 3780^. 

136* A yowiiger brother received 1560£(&.,whi^ was^t^^ 
of his elder brother's fortune, aad 5f times the ^der brother's 
fortune was* f as much strain as the father was worth ; pray, 
what was the value of bis estate ? An». 19165iS r 14 s. 3f d. 

137. A gentleman left bis son a fortune^ -^ of which he 
spent in ti^ree months; ^ of |> of the remaindfer lasted him 
nine mouthfi lougev, when he had only 537£ . left ; what 
was the sum bequieathed him. by his father ? 

Ans. 2eS2£\ 18 8. 2-^ d. 

138. A cannon ball, at the first discharge, flies abcmt a 
mile in eight seconds ; at this rate, how long would a ball 
be in passing from the earth to the sun, it being 95173000 
miles distant ? ^ 

Ans, 24 years, 46 days, 7 hours, 33 minutes, 20 seconds. 

139; A generikl, disposing his army into a square batt^ion, 
found he had 231 over and above, but, increasing each side 
Avith one soldier, he wanted 44 to fill up the square ; of how 
man^ men did his army consist ? Ans, 19000. 

>^l40. A and B cleared, by an adventure at sea, 45 guineas, 
whieh was 35 iS. per cenfc upon the money advanced, and 
with which they agreed to purchase a genteel horse and 
carriage, whereof they were to have the use in proportion 
to the sums adventured, which was found to bell to A, as 
often as 8 to B; what money did each adventure ? 

Am, A 104dB. 4 s. 2|f d.,.B 75^2. 15s. 9^ d. 

141. Tubes may be made of gold, weighing not more 
Ihto at the rate of j^Vr ^ ^ grain per foot ? whatyvoi;^ be 
liie w^i|^t of sadi a tube, which would extend aero6i» the 

•-. Y- \ 
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Atlantic from Boston to London, estimating the distance at 
3000 miles ? Ans, 1 lb. 8 oz. 6 pwts. 3^ grs. 

142. A military officer drew up his soldiers in jrank and 
file, having the number in rank and file equal ; on being 
reinforced with three times his first number of men, he 
placed them all in the same form, and then the number in 
rank and file was just doable what it was at first ; he was 
again reinforced with three times his whole number of men, 
and, after placing them all in the same form as at first, his 
number in rank and file was 40 men each ; how many men 
had he at firsj; ? Ans, 100 men. 

143. Supposing a man to stand 80 feet from a steeple, and 
that a line reaching from the belfry to the man is just 100 
feet in length ; the top of the spire is 3 times as high above 
the ground as the steeple is; what is the^ height of the 
spire ? and the length of a line reaching from the top of the 
spire to the man r See IT 109. 

Ans. to lasty 197 feet, nearly. 

144. Two ships sail from the same port; one sails direct- 
ly east, at the rate of 10 miles an hour, and the other direct- 
ly south, at the rate of .7 J miles an hour; how many miles 

apart will they be at the end of 1 hoar? 2 hours? 

24 hours ? 3 days ? Ans. to last^ 900 miles. 

145. There is a square field, each side of which is 60 
rods; what is the distance between opposite corners ? 

Ans. 70^71 + rods. 

146. What is the area of a square- field, of which the op- 
posite corners are 70^71 rods apart ? and what is the length 
of each side ? Ans, to last, 50 rods, nearly. 

147. There is an oblong field, 20 rods, wide, and the dis- 
tance of the opposite comers is 33^ rods ;* what is the length 
of ijie field ? its area ? 

Ans. Lefagth, 26f rods; area, 3 acres, 1 rood, 13|- rods. 

148. There is a room 18 feet square; hbw many yards 
of carpeting, 1 yard wide, will be required to cover the floor 
of it ? 182 = 324 ft. =r 36 yards, Ans. 

149. If the floor of a square room contain 36 square 
yards, how many feet does it measure on each side ? 

Ans, 18 feet. 
When one side of a square is given, how do you find its 
aarea, or superficial contents ? 

- When the area^ or superficial contents, of a square is given, 
how do you find one side 1 
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oat interest ; what is the present worth of that debt, the use 
of the money being worth 6 per cent ? Ans, $ 440^277 -|- 

61. What is the present worth of $ 1000 payable in 4 
years and 2 months, discounting at the rate of 6 per cent ? 

Ans. $800. 

62. A merchant bought articles to the amount of $ 500, 
and sold them for $ 575 ; how much did he gain ? 

What per cent was his gain? that is, How many dollars 
did he gain on each $ 100 which he laid out? If $500 
gain $ 75, what dots $ 100 gain ? Ans. 15 percent 

63. A merchant bought cloth at $ 3^50 per yard, and sold 
it at $ 4^25 per yard ; how much did he gain per centum ? 

Ans. 2 If per cent 

64. A man bought a cask of wine, containing 126 gallons, 
for $ 263'50, and sold it out at the rate of $ 2^75 per gal- 
lon ; how much was his whote gain ? how much per gal- 
lon ? how much per cent ? 

Ans. HiS whole gain, $ 63H)0 ; per gallon, $ ^50; which 
is 22f per centum. 

65. If $ 100 gain $6 in 12 months, in what time will it 
gain $4? $10? $14? 

Ans. to the lastj 28 months. 

66. In what time will $ 54'50, at 6 per cent, gain $ 2'18 ? 

Ans. 8 months. 

67. 20 men built a certain bridge in 60 days, but, it being 
carried away in a freshet, it is required how many men can 
rebuild it in 50 dfiys. 

days. days. men. 

50 : 60 : : 20 : 24 men, Ans. 

68. If a field will feed 7 horses 8 weeks, how long will it 
feed 28 horses ? Ans. 2 weeks. 

69. If a field, 20 rods in length, must be 8 rods in width 
to contain an acre, h<rw much in width must be a field, 16 
rods in length, to contain the same ? Ans. 10 rods. 

70. If I purchase for a cloak 12 yards of plaid f of a yard 
wide, how much hocking 1 J yards wide must I have to line it ? 

Ans. 5 yards. 

71. If a man earn $75 in 5 months, how long must he 
work to earn $ 460 ? Ans. 30§ months. 

72. A owes B $ 540, but, A not being worth so much 
money, B agrees to take $ '75 on a dollar ; what sum must 
B receive for the debt ? Ans. $ 405. 

73. A cistern, whose capacity is 400 gallons, is supplied 
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157. What is the area of a triangle, of which the base is 
30 rods, and the perpendicular 10 rods ? Ans. 150 rods* 

158. If the area be 150 rods, and the base 30 rods, what 
is the perpendicular ? Ana. 10 rods. 

159. If the perpendicular be 10 rods, and the area 150 
rods, what is the base ? Ans, 30 rods. 

When the legs (the base and perpendicular) of a right- 
angled triangle are given, how do you find its area ? 

When the area and one of the legs are given, how do you 
find the other leg ? 

Note, Any triangle may be divided into two right-angled 
triangles, by drawing a perpendicular from one comer to the 
opposite side, as may be seen by the annexed figure. 

Here A B C is a triangle, di- 
vided into two right-angled trian- 
gles, A d Cy and d B C; there- 
fore the whole base^ A B, multi- 
plied by one half the perpendiadaT 
d, C, win give the area of the 
whole. If A B = 60 feet, and 
d C = 16 feet, what is the area ? Ans, 480 feet. 

160. There is a triangle, each side of which is 10 feet; 
what is the length of a perpendicular from one angle to 
its opposite side ? and what is the area of the triangle ? 

Note. It is plain, the perpendicular will divide 3ie oppo- 
site side into two equal parts. See IT 109. 

Ans. Perpendicular, 8'66 + feet ; area, 43^3 -|- feet 

161. What is the solid contents of a cube measuring 6 
feet on each side ? Ans. .216 feet 

When one side of a cube is given, how do you find its 
solid contents ? 

When the solid contents of a cube are given, how do you 
find one side of it ? 

162. How many cubic inches in a brick which is 8 inches 

long, 4 inches wide, and 2 inches thick ? in 2 bricks ? 

in 10 bricks ? Ans. tof^tj 640 cubic inches. 

163. How many bricks in a cubic foot ? in 40 cubic 

feet ? in 1000 cubic feet ? Ans. to last^ 27000. 

164. How many bricks will it take to build a wall 40 feet 
in length, 12 feet high, and 2 feet thick ? Ans. 25920. 

165. If a wall be 150 bricks, = 100 feet, in length, and 
4 bricks, = 16 inches, in thickness, how many bricks wUl 
lay one. course? 2 courses? 10 courses? If the 
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waU be 48 courses, = 8 feet, high, how many bricks will 
build it ? 150 X 4 = 600, and 600 X 48 = 28800, Am. 

166. The river Po is 1000 feet broad, and 10 feet deep, 
"and it runs at the rate of 4 miles an hour ; in what time 
will it discharge a cubic mile of water (reckoning 5000 
feet to the mile) into the sea ? Ans. 26 days, 1 hour. 

167. If the country, which supplies the river Po with 
water, be 380 miles long, and 120 broad, and the whole 
land upon the surface of the earth be 62,700,000 square 
miles, and if the quantity of water discharged by the rivers 
into the sea be every where proportional to the extent of 
land by which the rivers are supplied ; how many times 
greater than the Po will the whole amount of the rivenrbe ? 

Ans. 1375 times. 

168. Upon the same supposition, what quantity of water, 
altogether, will be discharged by all the rivers into the sea in 
a year, or 365 days? Ans, 19272 cubic miles. 

169. If the proportion of the sea on the surface of the 
earth to that of land be as 10^ to 5, and the mean depth of 
the sea be a quaiter of a mile ; how many years woiifel it 
take, if the ocean were empty, to fill it by the rivers running 
at the present rate ? Ans, 1708 years, 17 days, 12 hours. 

170. If a cubic foot of water weigh 1000 oz.. avoirdupois, 
and the weight of mercury be 13^ times greater than of 
water, and tlie height of the mercury in the barometer (the 
weight of which is equal to the weight of a column of air 
on &e same base, extending to the top of the atmosphere) 
be 30 inches ; what will be the weight of the air upon a 

squ^are foot ? a square mile ? and what will be the 

whole weight of the atmosphere, supposing the size of the 
earth as in questions 166 and 168 ? 

Ans, 2109*375 lbs. weight on a square foot. 

52734375000 .,„. mile. 

10249980468750000000 .....' of the whole atmosphere. 

;i'71. If a circle be 14 feet in diameter, what is its circum- 
ference ? 

Note^ It is found by calculation, that the circumference of a 
circle measures about 3^ times as much as its dtumeter^ or, 
more accurately, in decimals, 344159 times. Ans. 44 feet. 

172. If a wheel measure 4 feet, acroajs from side to side, 
how many feet around it ? Ans. 12|- feet. 

173. If the diameter of' a circular pond be 147 feet, what 
^s circumference ? ^in^. 462 feet. 
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174. What is the diameter of a circle, whose circumfe- 
reace is 462 feet ? Ans. 147 feet 

176. If the distance through the centre of the earth, from 
side to side, he 7911 miles, liow many miles around it? 

7911 X 344159 = 24853 square miles, nearly, Ans. 

176. What is the area or contents of a circle, whose diam- 
eter is 7 feet, and its circumference 22 feet ? 

Note, The area of a circle may be found by multiplying 
J the diameter into ^ the cirai»nference. Ans^ 38^ square feet. 

177. What is the area of a circle, whose circumference is 
176 rods ? Ans, 2464 rods. 

178. If a circle is drawn within a square, containing 1 
sqiMure rod, what is the area of that circle ? 

. Wote, The diameter of the circle being 1 rod,^ the circum- 
ference will be 344159. Ans. '7854 of a square rod, nearly. 
Hence, if we square the diameter of any circle, and multi- 
ply the sqnme by '7854, the product will be the area of the 
cif cle. 

179. What is the area of a circle whose diameter is 10 
rods? 102 X '7854 = 78'54. Ans. 78'54 rods. 

180. How many square inches of leather will cover a . 
bail 3J- inches in diameter ? 

Note. The area of a globe or hall is 4 times as much as 
the area of a circle of the same diameter, and may be found, 
therefore, by multiplying the whole circumference into the 
whole diameter, Ans. 38^ square inches. 

181. What is the number of square miles on the surface 
of the earth, supposing its diameter 791 1 miles ? 

7911 X 24853 = 196,612,083, Ans, 

182. How many solid inches in a ball 7 inches in' diame- 
ter? 

Note, The solid contents of a globe are found by multiply- 
ing its area by ^ part of its diameter. 

Ana. 179f solid inches. 

183. What is the number of cubic miles in the earth, 
supposing it^ diameter as above ? 

^n^. 259,233,031,435 miles, 

184. What is the capacity, in cubic inches, of a hollow 
globe 20 inches in diameter, and Uow much wine will it 
contain, 1 gallon being 231 cubic inches ? 

Ans. 4188'8 + cubic inches, and 1843 + gallons. 

185. There is a round log, all the way of a bigness ; the 
areas of the circular ends of it are each 3 square feet j 

fP 
4tk 



256 MISClBLLA^fiOnS EXAMPLES. IT 119. 

how many solid feet does 1 foot in length of this log cicm- 

tain ? 2 feet in length ? 3 feet ? 10 feet ? 

A solid of this form is called a Cylinder. 

How do you find the solid content of a cylinder, when 
the area of one end, and the length are given ? 

186. What is the solid content of a round stick, 20 feet 
long and 7 inches through, that is, the ends heing 7 inches 
in diameter ? 

Find the area of one end, as before taught, and multiply it 
by the length, Ans. 6*347 -{- cubic feet. 

If you multiply square inches by inches in length, what 

parts of a foot will tne product be ? if square inches by 

feet in length, what part ? ^ 

187. A bushel measure is 18*5 inches in diameter, and 8 
inches deep ; how many cubic inches does it contain ? 

Ans, 2150*4 +• 

It is plain, from the above, that the solid content of all 

bodies, which are of uniform bigness throughout, whatever 

may be the form of the ends, is found by mdtiphpng the 

area of one end into its height or length. 

Solids which decrease gradually from the base till they 
come to a point, are generally called Pyramids. If the base 
be a square, it is called a square pyramid; if a triangle, a 
triangular pyramid ; if a circle, a circular pyramid, or a cone^ 
The point at the top of a pyramid is called the vertex, and 
a line, drawn from the vertex perpendicular to the hose, is 
called the perpendicular height of the pyramid. 

The solid content of any pyramid may be found by multi- 
plying the area of the base by -J of the perpendicular height. 

188. What is the solid content of a pyramid whose base 
is 4 feet square, and the perpendicular height 9 feet ? 

42 X I = 48. Am. 48 feet. 

189. There is a cone, whose height is 27 feet, and whose 
base is 7 feet in diameter ; what is its content ? 

Ans. 346^ feet. 

190. There is a cask, whose head diameter is 25 inches^ 
f»ung diameter 31 inches, and whose length is 36 inches; 

how many wine gallons does it contain ? how many 

beer gallons ? 

Note. The mean diameter of the cask may be found by 
adding 2 thirds, or, if the staves be but little curving, 6 
tenths, of the difference betrv'een the head and bung diame- 
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ters, to the head diameter. The cask will then be reduced 
to a cylinder. 

Now, if the square of the mean diameter be multiplied by 
'7854, (ex. 177,) the product will be the area of one end, 
and that, multiplied by the length, in inches, will give the 
solid content, in cubic inches, (ex. 185,) which, divided 
by 231, (note to table, wine meas.) will give the content in 
wine gallons, and, divided by 282, (note to table, beer meas.) 
will give the content in ale or beer gallons. 

In this process we see, that the square of the mean diame- 
ter will be multiplied by *7854, and divided, for wine gal- 
lons, by 231. Hence we may contract the operation by 
oaiy multiplying by their quotient (^|^*- = '0034 j) that is, 
by '0034, (or by 34, pointing off 4 figures from the product 
for decimals.) For the same reason we may, for heer gal- 
lons, multiply by (i^f|4 = <0028, nearly,) ',0028, &c. 

Hence this concise Rule, for guaging or measuring cash^ — 
Multiply the square of the mean diameter by the length; mul^ 
iiply this product by 34 for mne, or by 28 for beer^ and^ point- 
ing off four dedmoUsy the product mil be the content in gallons 
and decimals of a gallon. 

In the above example, the bung diameter, 31 in. — 25 in. 
the head diameter = 6 in. difference, arid f of 6 = 4 inch'^s; 
25 in. -f- ^ ill* = 29 in. mean diameter. 

Then, 292 --, 841, and 841 X 36 in. = 30276. 
TliPn 5^0276 X 34= 1029384. -4fw. 102'9384 wine gals. 
A^en, ^ 2^276 x 28 = 847728, Ans. 84'7728beer gals. 

191 . How many wine gallons in a cask t^hose bung diame- 
ter is 36 inches, head diameter 27 inches, and length 45 
inches? ^w. 1«6'617. 

192. There is a lever 10 feet long, and the fulcrum^ or 
prop, on which it turns, is 2 feet from one end ; how many 
pounds weight at the end, 2 feet from the prc^, will be M- 
anced by a power of 42 pounds at the other etid, 8 feet from 
the prop ? 

Nate, In turning around the prop, the end of the lever 8 
feet from the prop will evidently pass over a space of 8 inches, 
while the end 2 feet from the prop passes over a space of 
2 inches. Now, it is a fundamental principle in mechanics, 
that the weight and power will exactly balance each othtTj 
when they are inversely as the spaces they pass ov^. Hence, 
in this example, 2 pounds,^ feet from the prop, will balanco 



258 MISCJEJLliANEOUS BXAMPLES. 11119. 

8 pounds 2 feet from the prop ; therefore, if we divide the 
distance of the POWER from the prop by the distance of the 
WEIGHT from the prop^ the quotient will always express the 
ratio of the weight to the power ; f = 4, that is, iiie weight 
will be 4 times as much as the power. 42 X 4 = 168. 

Ans. 168 lbs. 

193. Supposing the level as above, whdit power i^ould it 
require to raise 1000 pounds? * Ans, J-^^ = 260 pounds. 

194. If the weight to be raised be 5 times as much as the 
power to be applied, and the distance of the weight from the 
prop be 4 feet, ho\v far from the prop must the power be 
applied ? Ans. 20 feet. 

195. If the greater distance be 40 feet, and the less ^ ofea 
foot, aiMl the power 175 pounds, what is the weight? 

4fi5* 14000 pounds. 

196. Two ri1«u carry a kettle, weighing 200 pounds ; the 
kettle is suspended on a pole, the bale being 2 feet 6 inches 
from the hands of one, and 3 feet 4 inches from the hands 
of the other ; how many pounds does each bear ? 

A (1 14^ pounds. 
^'^^ I 84 pounds. 

197. There is a windlass, the wheel of which is 60 
inches in diameter, and thfexaxis, around which the rope 
coils, is 6 inches in diameter ; how many pounds on the axle 
will be balanced by 240 pounds at the wheel ? 

Note, The spaces passed o\!:er are evidently as the diame- 
ters, or the circumferences; therefore,^- =z 10, ratio. 

Ans. 2400 pounds. 

19S. If the diameter of the wheel be 60 inches, what 
must be the diameter of the axle, that the ratio of the weight 
to the power maj be 10 to 1 ? Ans. 6 inches. 

Note. This ^calculation is on the supposition, that there 
is no friction^ for which it is usual to add ^ to the power 
which is to work the machine. 

199. There is a screw, whose threads are 1 inch asun- 
der, which is turned by a lever 5 feet, z=z 60 inches, lobg ; 
what is the ratio of the weight to the power? 

Note. The power applied at the end of the lever will de- 
scribe the circumference of a (Circle 60 X 2 = 120 inches 
in diameter, whfle the weight is raised 1 inch ; therefore, 
theriUio will be found by di'ddmg the circumference of a circle j 
wh989 diameier is twice the kngth i^f the lever j by the distance 
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between the threads of the screw. 120 X 3^ = 3T7^ cir- 

3774- 
cumference, and -— -^ = 377if , ratio, Ans, 

200. There is a screw, whose threads are ^ of an inch 
asunder; if it he turned by a lever 10 feet lon g, wha t weight . 
will be balanced by 120 pounds power ? Ans. MM pound6.f < ^ / 

201. There is a machine, in which the power moves over '^ '' r' 
10 feet, while the weight is raised l.inch; what is the 
power of that machine, that is, what is the ratio of the 
weight to the power ? Ans, 120. 

202. A man put 20 apples into a wine gallon measure, 
which was afterwards filled by pouring in 1 quart of water ; 
required the contents of the apples in cubic inches. 

, Ans, . 1 73^ ii^ches. 

203. A rough stone was put into a vessel, whose capaci- 
ty was 14 wine quarts, which was afterwards filled with 2^ 
quarts of water ; what was the cubic content of the stone ? 

Ans, 664^ inches. 



rORlRIS OF WOTfiS, BONSSp Ul- 
CBZFTS, AWD ORDZSRS. 



NOTES. 

No. I. 

Overdean, Sept. 17, 1802. 

For value received, I promise to pay to Oliver Bountiful, 
or order, sixty-three dollars fifty-four cents, on demand, with 
interest after three months. William Trusty. 

Attest. Timothy Testimony. 

No. XL 

Bilfort, Sept. 17, 1802. 

For value received, I promise to pay to 0. R., or bearer, 

' ■ dollars cents, three months after date. 

Peter Pencil. 
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No. III. ^ 

By two Persons, 

Arian; Sept 17, ISQf. 

For value received, we, jointly and severaUy, promise to 

pay to C. D., or order, — -«— dollars cents, oa 

demand, with interest. Alden Faithful. 

Attest^ Constance Abley. James Fairface. 



Observations, 

1 . No note is negotiable unless the words " or order ^^^ other- 
wise " or bearer,^^ be inserted in it 

2. If the note be written to pay him " or ordery^^ (No. I.) 
then Oliver Bountiful may endorse this note, that is, write 
his name on the backside, and sell it to A, B, C, or whom 
he pleases. Then A, who buys the note, calls on William 
Trusty for payment, and if he neglects, or is unable to pay, 
A may recover it of the endorser. 

3. If a note be written to pay him " or bearery^^ (No. IL) 
then any person, who holds the note, may sue and recover the 
same of Peter Pencil. 

4. The rate of interest, established by law, being six per 
cent, per annuniy it becomes unnecessary, in writing notes, to 
mention the rate of interest ; it is sufficient to write them 
for the payment of such a sum, with interest, for it will be 
understood legal interest, which is six per cent 

5. All notes are either payable on demand, or at the ex- 
piration of a certain term of time agreed upon by the parties, 
and mentioned in the note, as three months, a year, &c. 

6. If a bond or note mention no time of payment, it is 
always on demand, whether the words ^^on demand^^ be 
expressed or not 

7. All notes, payable at a certain time, are on interest as 
soon as they become due, though in- such notes there be no 
mention made of interest. 

This rule is founded on the principle, that every man 
ought to receive his money when due, and that the non- 
payment of it at that time is an injury to him. The law, 
therefore, to do him justice, allows him interest from the 
time the money becomes due, as a cod pensation for the 
injury. 

' 8. Upon the same principle, a note, payao.'** on demand, 
without any mention made of interest, is on interest after a 
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demand of payment, for upon demand such notes imme- 
diately become due. 

9. If a note be given for a specific article, as rye, payable 
in one, two, or three months, or in any certain time, and the 
signer of such note suffers the time to elapse without de- 
livering such article, the holder of the note will not be 
obliged to take the article afterwards, but may demand and 
recover the value of it in money. 



BONDS. 

A Bandy with a Conditionyfivm one io anoAer^ ' 

Bjiow all men by these presents, that I, C. D. of, &c., in 
the county of, &c., am held and firmly bound to £. F., of, 
&c., in two hundred dollars, to be paid to the said £. F., or 
bis certain attorney, his executors, administrators, or assigns, 
to which payment, well and truly to be made, I bind myself, 
my heirs, executors and administrate, firmly by these 
presents. Sealed with my seal. DateVthe eleventh day of 
^ in the year of our Lord one thousand eight hun- 
dred and two. 

7^6 Condition of this obligation is such, that, if the above- 
bound C. D., his heirs, executors, or administrators, do and 
shall well and truly pay, or cause to be paid, unto the above- 
named E. F., his executors, administrators, or assigns, the 
fuU^ sum of two hundred dollars, with legal interest for 
the same, on or before the eleventh day of next en- 
suing the date hereof, — then this obligation to be void, or 
otherwise to remain in full force and virtue. 

Signed, &c. 



A Condition of a Cornier Bond^ or Bond of Indemnity^ where 
one man. becomes hound for another. 

The condition of this obligation is such, that whereas the 
above-named A. B., at the special instance and request, and 
for the only proper debt of the above-bound C. D., together 
with the said CD., is, and by one bond or obligation bear- 
ing equal date witH the obligation above-written, held and 

firmly bound unto E. F., of, &c., in the penal sum of 

dollars, conditioned for the payment of the sum of, &c., with 
legal interest for the same, on the — —— day of . 
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next Ensuing the date of the said in part recited obligation^ 
as in and by the said in part recited bond, with the condition 
thereunder written, may more fully appear ; — if, therefore, the 
said C. D., his heirs, executors, or administrators, do and 
shall well and truly pay, or cause to be paid, unto the said 
E. F., his executors, administrators, or assigns, the said sum 

of, &c., with legal interest of the same, on the said — 

day of, &c., next ensuing the date of the said in part re- 
cited obligation, according to the true intent and meaning, 
and in full discharge and satisfaction of the said in part re- 
cited bond or obligation, — ^then, &c. — otherwise, &c. 



Note. The principal difference between a note and a 
bond is, that the latter is an instrument of more solemnity, 
being given under seal; Also, aiiote may be controlled hf 
a special agreement, different from the note, whereas, in case 
of B'foond^ no special agreement can in the least control 
what appears to nave been the intention of the parties, as 
expressed by the wcH« ia the condition of the bond. 



RECEIPTS. 

Sitgrieves, Sept. ,19, 1302. 

Received from Mr. Durance Adley ten dollars in full 
of aH accounts. Orvand Constance. 

Srtgri^ves, Sept. 19,1802. 

Received of Mr. Orvand Constance five dollars, in full 
of all accounts. Durance Adley. 

Receipt fw Money received on a Note. 

Sitgr»eves, Sept. 19, 1808. 

Received of Mr. Simpson Eastly (by the hand of Titus 
Trusty) sixteen dollars twenty-five cents, which is en- 
dorsed on his note of June 3, 1802. 

* Peter Cheerful. 

A Receipt for Money received on Account, 

Sitgrieves, Sept. 19, 1802. 

Received of Mr. Grand Landike fifty dollars on ac- 
count EiDRO Slackley. 
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Receipt for Money received for another Person, 

Salev, Aug. 10, 18S7. 

Received from P. C. one hundred dollars for account of 
J< B. Eli Truman. 



Receipt for Interest due on a Note. 

Amherst, July 6, 1827. 

Received of I. S. thirty dollars, in full of one yearns in- 
terest of $ 500, due to me on the day of — i 

last, on note from the said I. S. Solomon Gray. 

Receipt for Money paid before it becomes due, 

Hillsborough, May 3, 1827. 

Received of T. Z. ninety dollars, advanced in full for one 
year's rent of my farm, leased to the said T. Z., ending the 
first day of April next^ 1828. Honestus James. 

Note, There is a distinction between receipts given in 
full of all accounts, and others in full of cul demands. The 
former cut off accounts only ; the latter cut off not pnly ac- 
counts, but all obligations and right of action. 



ORDERS. 



Archdale, Sept. 9, 1802. 

Mr. Stephen Burgess. For value received, pay to A. 
B., or order, ten dollars, and place the same to my account. 
' ■ Samuel Skinner. 



^ Pittsburgh, Sept 9, 1821. 

Mr. James Robottom. Please to deliver Mr. L. D. such 
goods as he may call for, not exceeding the sum of twenty- 
five dollars, and place the same td the account of your 
bumble ser /ant, Nicholas Reubens. 



AOOK-KinSFZlVO. 

It is necessary that every man should have some regular, 
uniform method of keeping his accounts. What tixis method 
shall be, the law does not prescribe ; but, in cases of dis- 
pute, it requires thSit the book, or that on which the charges 
were originally made, be produced in open court, when he 
will be required to answer to the following questions :— 
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